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The computer with growth potential 



The System Three is Cromemco's best 
selling small business computer. It's easy 
lo see why. 

Not only is it ideal tor the lirsl time 
compuler user. But peihaps more 
important, it can tie expanded into a 
comprehensive Business tacility servicing 
many varied company requirements. 

Single-user system 

Vou can slan small. A64K computer with 
a megabyte ot lloppy disc storage costs 
under E4,000,- 

Perhaps your initial reason (or choosing 
Cromemco was its flexible database 
management system— ideal lor client 
records, order processing, sales analysis, 
inventoryconlrol, and many more business 
uses; or you mighl have required the lull 
screenwordprocessing system, capable of 
printing up to 20 oripinal letters an hour 
possibly youneadedCobol.BaslcorFortran 
todeveldpyourowncuslomised packages 

Easy to use 

Whatever iha reason, you were highly 
impressed with the ease with which your 

very first computer application got off the ■■.-—■ 

ground, Soyou added another. And terminal 

another And pretty soon quite a lot o( Iha time 

company business was njnning on your could ci 

Crofnamco, =0"!"='' 




Will it expand? 

II was then you discover! 
rminalistha limiting factor 




Multi-user system 

a that Ihe Fortunately, we can readily expand your 

because ol Cromemco. Unlike other makers systems. 
If only you all we need to do is add some mernory and a 
linal you ©TU-ART Interface, and the multi-user 
vorkload system is ready to run . . with a printer and 
up to 7 terminals, each with up to 4BK. 

New operating system 

Moreover, your terminals can lunclion 
quite independently o' each other. Under 

• Cromemco's new operatingsyslem they can 
be used to update and interrogate Ihe 

with Ihe word processing system: tor data 
— - using the toll sr""" "tltnr- or Indeed 



Up to 72 megabytes 

We can increase your floppy disc storage 
to 2 megabytes llnecessary. And it thatS not 
enough, we can also add Cromemco s tiard 
discs to provide you with up to an amazing 
72 msgabyfw on-line. 

Rely on MicroCentre 

Remember— at MicnsCentre we fully 
understand Cromemco systems That s why 
we're Cromemco's lop UK distributors. 
So Injsl your initial Cromemco investment 
lo MlcroCenlre And call us any time lo 
discuss your hardware enhancements or 

Your company's future growth may depend 



^oilC3 Cromemco... call the experts 

Tel. 031-556 7354 

Micro Centre 

Complete Micro Systems Ltd., 30 Dundas Street, Edinburgh EH3 6JN 
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Smugness sliuiiU he addei 


!>• Ihc 


.^1 Kldaidh 


exacerbated bv long-held feelings that the 
computer department is staffed by 


particuiariy vigilant for this flaw. Hov 
ever, the least that can happen to bene 
vour department is that an active, numc 










ate mind has lieen brought to bear 








viction that many production/print 


some of its problems. If iin outsider h 




ex^e 














problems. Should you faii to exploit 


profession (Compulfr/lg 








opportiinit>' to bounce a few ideas arou 












read this with a certain 










„™,.I;„H„. M,c„ 




n is that, 




your section's perfonnance must be 


computer people is 


ulpaWerilc'k'o'f 


engineerint; or production problems(afler 


your benefit, so co-operate. 

1 suggest scepticism because in the tin 










analysis the proiect would be in your ai 










of responsibility. Make the dp man ci 


significant a factor ,n 


many 




of computers, or the techniques of sys- 


offer— if he is not prepared to jun 










through all the hoops he is unlikely to 








explosion is, take his word for it. 


thorough and will probably make a bol 








of vour pmjecl, (Sorry, dp managers, 








the feeling among other specialist mana- 
gers that their empire is under threat. 


As for suspecting that a colleague in 








senior DP rale has designs on yo 



"It takes education to turn 

ideas into positive discounted 

cas/i flow." 



die managers, including dp managers, 
rightly feel aggrieved that their superiors 
are less prepared to proiide that instruc- 
tion than they are to bemoan lack of the 



I offer the foUowing advice 
linded about your dp coUeagu 



prthei 



developments, or software, to extend 
computerisadon into new areas. The list of 
these is virtually endless but includes job 
cosdng, inventory contrc I (as t pposed to 
recording], production plannmg typeset 

brings the dp specialist mlo contact w ith a 
specialist of another sort probabh at a 
similar level in fht lompanv hierarehi 
Since far too few ompanieshaie a forum 
where first discuss on = for combined 

approach to the user -lepartmenl b\ Ihi 
computer boss results in ■^usp cion and 



naking your skills complement those of 

ng them in, at implemenhng technical 
:hange. They should be alive to new tech- 
niqiesofdat^coUectionandhandUng On 
the other hand lhe\ w 11 have little or none 
of your experience of mtroducmg new 
'H stems to uncommitted or hostile statf 
They are probabh poor (through inex 

staff particularh m ilencal areas — con 

undemandmg repetitive jobs low oi 
mutilation with modestcareer prospects 

threatens their )obs Computensatioi 
deprtment bke statf for success so bi 



would be 
rheuseof 
juld save 



-house computing expertise 

"ne, money, and possibly misianes. nw 

ithout the expense, or risk, of using an 
jtside party, and the dp manager 
mefits from being obliged to bring htai- 

;ts a boost from being employed in this 



a chance to sell vc 
(or call his bluff if you must be cynical). 
Those of you who are not supportive or 
receptive might well be guilty of the sortol 
casiul restriction of a valuable company 
asset which you would never counte- 
nance carrying out deliberately, ■ 










C^ cammodore 



Zilog* 

Turning science fiction 

into science fact 



The new MCZ series. It's multi-lingual. Can be used with 5 terminals. 
It's expandable. And that's only part of the story. 



angeMCZI/2UA,l/25A,L/50 and 1/70 offer 
1 muf ti-lerailnaf computeis wilh floppy or 
Inal Cobol usually found anly on main- 



■ ■Mill Slanguage 
■' ■iilPLZIZilog's 



Zilog 
>A^cometotomoiTOW^ world. 



id(062B13B131. Telex: 848609. 
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THE 

USES OF 

MICBOPROGESSORS 



r mCC) Pi*li 
dng MiciupitK 



A key characteristic of the micro- 
processor is flexibility of usage, 
it is quite astonishingly adapt- 
able in scores of industrial, commercial, 
social and domestic fields. To some 
enlent, this derives from the cfiaracter of 
computing in general. In an important 
sense, computers are "applications inde- 
pendent", potentially useful in a host of 



in the media. Despite thiE 

realised. ' ' 
chip applications havt 
reminding ourselves, 
just how broad the spectrum of chip usage 



.elated a 
("bespoke") 

specific usage, nave mucn 
with systems developed tot 
poses. They embody analog 
architectural and stored-pi 



designed for 



Computer 



;e flexibility is enhanced 



BmaU, Journal editors are fond of showing 

book, a microprocessor is shown passing 
through the eye of a needle. The size of 
micros allows them to be sited in a wide 
range of manufactured items where space 
is limited Hence microprocessors can be 
added to car electrical systems, artificial 


cameras, spacecraft 
etc. Computing pow 
all sons of environ 
which would ha\eb. 
ible with the oarh e 


ontmls. typewriters, 
rcanbeproindedin 


We aU know that 
widespread ubiqu 


to^'T^^rsi^ 


brated m popular 
alike with catihlme 


nd technical media 
such as Clip' With 




iind a 



ing (e.g. 5K 



Overview 





In the popular euUure large CO 




have long had a forbidding aspec 








layman, At "the same time they w 




bed "high-speed idiots" and ma 




were told ot absurdlv high bil 


Tiuiomm! 




agnculture 






supenonl;\ aver machuies By 


iible-entry 





n, the 



veneered chiptoari 
GEM Time Machine, is being used by US 
lawyers to record their office hme spent 
working for each customer. Micros are 
also being incorporated in relativelv sim- 
ple office units, such as copiers and guil- 
lotines. 

There are d 









liRhting, lifts, security and air conditic 
mg systems are bemfe controlled by rr 
ros as are the vanous aspects of proc 
control Monitoring and diagnostics, p 



square Intel 4004 designed a decade ago 
may haie computmg power equal to that 
of the TO ton Emac completed m l')46 





"r^Mi^ro 


r^have^^ 


. nacpmluclsorlahntjiuismcixnmi-mcalmns. ° 


lummy lit 
ectedlyin 
s in office 


E fellows 


including data communicallons equip- 
melry, electronic lypeaelling, document a 


lichens an 
and facto 




mister asp 








simpUst 


vices, and electronic fundi transfer. s 




idl and pi 


litev have 


ignificanc 




g, police 




ated three studies into the implications fiir 


mplement 




heUKofsemiconductortechnology The discussed ii 


the med 


working party dealing with the applica- 






tion of this technology concluded that cer- 


^^^H 


WM 


ain types of products and services "will 






have great potential". These included 




BfV 


domestic appliances, education aids, elec- 




BZ 


tronics lor motor vehicles, energy conser- 




HI 


vation, medical systems, security, com- 






munications and traffic conWol. The work- 


W V 






r i 


Mm 


amduclorTechnolDgy. 1978) discusses par- ^ 


r J 


^ 



, injection moulding control in the 





ring in t 


c coal industry 


and e 


ring in ag 


-U"' -■ 


Mail 


frames 


nd minicomputt 






affected by micrc 


sor de 








s and philosophies. Fen 








arefre 


uentiv in 


elligent devices c 


ing s; 


^niSho" 


their own nght 




sedinte 


■phone systems 






mtrol, PABXmoi 












c idea is that a tiny 



A simple thermomelei 
temperature, but only a i 



I, either a 



The FLATO Latrr „ 

London, officiaUy aptned by Sir K^Hh losepl: 

"'-, prnvides an immedi-'- -' ' ""■ 



jor'mdu^lry using <he ConSmI Data riATU P^- P^"P'^8 



ity. Microprocessor- based devices 

' veloped to aid the physically 

, the speech handicapped 

md the 'visually handicapped. Forexam- 



ical display wh 
code book. 



h the user oauld 
) a specially pre- 



g the broad spectrum 
■Dcessor applications. 



■d for in 



miisliqiie, the prevalent fi 



based systems are I 
icing, inventory control, sales ledger, 
mailing, property management, insur- 
ance and VAT accounting, tor example, 
the IMP (Inventory Management Pack- 
age) from CPU Computers for the M-ONE 



control enf 
gas emissi 



s. They figure in cars -to 
and to provide various 



procewwr- based system, 
Passenger Train (APT) n 
micro-based facilities, as d 



Overview 



game markel and the private provision i 
chip-based products for such pubi 
enterprises as Ihe Post Office and Britis 



Ship communicatioi 
marine radar) are often 
tuna fi^ermen 



beenai 



craH hav 



e preva 






other weapons systt 

[e.g. Cruise) arc increasingly rely- 



individual p. 

We may a 

ttiatrnililary 



js do nc 



mg on micro- bi 



idlilies. 



Micr 



are being used in domestic sys 
iciiij lur lightbig and heating control, anc 
for security. They are increasingly found 
in washmg machines (e,g. the Servis 
Selectronic 3(B), dishwashers (e.g. the 
Miele550)andkruftingmachines(e.g. the 
SK500 Knitmasler). The micro-based 
chess computers ate femiliar to everyone, 
as are the other computer games and such 
inicro-based toys as the Hornby train con- 
tollers and the re mole-con trolled toy cats 
from Lesney. 
Any catalogue otlistingofn 



echnologieal innovation: 
computer was designed to gen- 
llery firing tables and the Intel 

ork on military and aerospace 

■nl interest it would have been 



I. (It is possible tc 



e that 



ology 1 



ectly 






nanyl 



s,bul 
iplen 



responsible for Ihe invasion of Afghar 
Ian! Many pundits take the view that the 
Soviet government is motivated by fear, 
and that in circumstances of new threats 
to its security the Soviet Union is more 
liltely to force the li 



upon us as magic gifts f 
cent deity. They emerge within a defin- 
able sociopolitical (ramework. 

It should be obvious that there is good 
news and bad news about microprocessor 
usage. Micros can help our children to 
learn and the crippled to walk. They can 
improve the reliability of international 

versive invasion of one coiinhy by 
another!), and they can enhance tlwsafe^ 
of aircraft, ships and nuclear power sta- 
tions. At the same time they can make it 
easier, in circumstances of a trend to more 
authoritarian government, for the police 

And they can facilitate the nuclear obliter- 



ofco 
IheSov 



lUnii 






lave the technology"). But this is 
id-order" esplanation. Effective 
ntation requires arfeflUBle ^nrfmg 



micro impact (in 
addition hj the it 



^ r^ • 



Biatronic' 



Regional Exhibitions 

Mini/Micro Computers, Data and Word 

Processing, Copiers and Electronic 

Business Equipment 



Thenextisat 

The GOSFORTH PARK HOTEL, NEWCASTLE-UPON-TYNE 

3rd and 4th JULY 1980 

Thursday 3rd 10 a.m. to 8 p.m. Friday 4th 10 a.m. to 5 p.m. 

Seethe latest equipment on show from leading national and local exhibitors BI2TR0N1C exhibition 

are arranged specificalV for the professional firm, the businessman, the teacher and individual and 

enable them to get the answers and information they need in a relaxed and comfortable atmosphere, 

Twice daily seminars or film shows are features of BIZTRONIC exhibitions. 



Computer Assisted Instruction 



PILOT 



George Gertiold 
I & Larrv Kheriaty 



APPLICATIONS 



aulhors of Common PILOT. Prei'ious ur(/c(i 
appeartdm Issues J. 4ond5, luidte aiticfri 



mpt I 



TBdlblllly ol 



instructional appKcalior* which the pre- m m: 

™usly described hardware and author 100 TV: I agies 

givingEiamplpsof a few tvpe* of inslmt- '2" **■ 1I3I*S 

liona] strategy We will not be concerned '*" ^N: An"""' **"• " "Ifl" ' 

with coverage ol a wide range of subject ^^^ ^. , ,^|^]| ^„^^^^„ !„„, 

areas, fc.r there appear to be no limits on important 

Enhanced" ure oMhe com'llr"" '*"' i^'* ''"" 

Let us begin with the simplest fiirm of 170 PR: 

instructional dialogue, multiple choice _. h.. f 

questions. In our opinion multiple choice ^"L ^'^*^n''h I""") I'l, '" 

questions arc a relatively poor way tu wniclicoulil Oe ma ein eei 

onTy a small frlctkfn'^j'f the ^^Lbiit'tes of Multiple chi..jcc implies a list 

the hardware and software. IMS easy to "f q^^shon.v To mmmise ty[ 

program. In our examples we assume that ^^'^ ™'''^ ■^•^- "^'Shl in':i"df 

the reader is familiar with the contents of ' D: Mt(SO) 

part 3 of this series^ we include line num- C: Mt = ■Ansmr • 



tated by the nature of the question; the 
answers are not unambiguously right oi 
wrong. One solution would be to rephrast 




ig. not perceptive cc 

■epcatedly (say for review; 
idomisation of the t 
Then the number 

an article on programminj 
give the details ol the subn 
do thateffidently. The rand 
combined with the comn 
illustrated above. To do 
make the replacements 

SO AS: SRI 

13ZT(RS<<Bt):Alir»ughui 



rsity of Calilomia at 




insh-uctional strategy „ ^ ii....,,...^. i 

drill and practice. The following is a typi 
cal addftion problem (" indicates space) 



UAS:#X 
BOTH: tBt 

70AS;#y 

»0T: 

»OT(¥=«liX-a):VefTaood. 


The first two insti 
sum (S) and one d 
thiB way the whole 
be covered withou 

position. Provision 
ncluded by using 


ang 

gei 

for 

xpn 


addends (Al), fn 
rrors can sdll be 


.question, wilhonly minor alteration of the 
code between lines 440 and 65(1, This sep 
aration into two steps is typical. We main- 
tain that a teacher could change subjects 

out unravelling the details of much of this 
code, a characteristic of a good author lan- 
guage. 
Tutorial materials arc usually a mixhue 


PB: 

Jne « positions the cursor in (he units 
okonn; line 50 accepts a single digit. Line 


^H 


1 


^H 


^^^^H 





of what 


tUr 






ity drill 


an,1 


praclice/diagr 










litausefo 


version o 


the 


above, provisi 




made for 






pie, if X is 




nl 










Ifthatparticul 




-1 of a pat 








elofdifti 






ddition) ma 






The essence of drill and p 






ition until masl 


rvisachiev 






particular shid 








pies, the teach 


■should no 














the program. The key to tf 














the rand 







Western Washington University helps the 
students to check their understanding of 
an assigned reading in political science 

l^airly simple because random generation 
is not appropriate. Although l;he coding is 
simple, the instructional design is nol. 



PILOT 



wide variety of answers. Coding fo 
ognif ion of the wide variety is no pr. 
given the power of the match instru 
especially the OR operator and the | 
sions for spelling eirors. The difficul 
is in anticipating the kinds of erroi 



be able to program 
completely without 
n of students (direct 



Gaming and simulation 

Gaming and simulation is the most efl! 
I accepted form of CAI, Because th 



handled in any other 



riculum. Also, the 



culty of designing appealing g; 

game market; a new success is ran 
latiqns are somewhat easier to 7 
particularly in the social and phyi 

Coding is more complex in gair 
simulation because there is not ne< 
a set of logical pathways through 1 
cise. Coding may be fairly simp 

model (e.g., investigate the prop 
the damped harmonic oscillator I 
ing tile parameters in the equa 



ave a veri 
e.Thediffi 



;re the feedback 



t responses 



Hon is such that the effort in design 
ding is well spent, 
us describe two simulation prog- 
3 which we contributed. The first 
iludent project in a workshop. The 
wanted to put the user [typically a 



branchmg tree with each branch point 
represented by a multiple choice queshon. 
While this sounds shlted we found that 
enough flexibility was available for the 



rbitrator 


to lose CO 


trol of the 












)ide or the 








feel tha 


the limita 


ions of the 




related to the scarcity of 



PILOT 



afadsheetaboullhebehavir 
ions. The compuler is used 


ngcompfe 


ions. The 

facls inlo a 

- steps whid 


tv.den;^,::k 

h will lead 


ogical seituence of 
to identificatiun of 


|H 




• 
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nf ^ i 
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tLm 






1 




11 
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4 
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By rampjf (rF« rl^ionfigmiml ,,-r;r,J, 






l^cPf(OTs™ph,« 



unknown. There is no correct setiu- 
e; the computer does no prompting, 
computer simply informs Ihe user 
It has happened as a result of each 
>, allowing [he student to take any 
jn at any lime. We find this lo be a very 
lie addition 1q our laboratory prog- 



il. The E 



What du 1 1 



.-6- -"Ore of the 

■ (What should 1 do nest? 

al present? What are the 

r lilies?); they learn somelhingabout 

logical organisation and problem solving, 
and they learn siime descriptive chemis- 



ile reduc 



) solve 



lor language, 
lered by inap^ 



!xamples have 
the incredible 
a CAT system 



ropnate languages 
npting systems w 
to using the same 



ELIMINAfEYDURBACKHJP 
PROBLEMS 



with our low cost cartridge drive 




The Equinox KB 10 Cartridee Drive 
allows SI 00 raicrosysiems to transfer, 
read and write data at high speed. Its 
5jViB fixed and 5MB reitiovabie discs 
t^liniinaie the need to provide separate 
data back-up. ITie removable 5MB disc 
allows for fast back-upand thetcfoit 
unlimited off-line storage. Without 
sacrificing high performanqe,miiltiple 
users can operate the Equinox KBIO 
simultaneously using multi-user 
software. Equinox pro^ddes support for 
such software i.e.,MVT/FAMOS, 
Ml'/M andOMNIX.CP/M is also 
supported. 

FQUINOX 

COMPUTER SYSTEMS LIMITED 



[nterprises 



I Room CA 

I 8/9 Cambridge House. Barki 
1 Essex IGll SNT.England. 
I Telephone: 01-591 6511 
I Telex: 892395 



Vol Some FIMI Spoon DainnWimutbinawJ 
Vol Svr.eBBal5og«-lll™»a(-m»n»l 
1 BlndBf'^5S^ (nr Vol 3 or 3) 

BOaon '9D85 »LeoS7HigL|nge PFDgraT.-in§ 

B9.SsS.?.'.».~,l-»,"™.t»-!' 


11 

n 

II 




-— r: 
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CMcS Cookbook 
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at 
31 
II 

11 
II 


^1 ar-';=.„^ 
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Is 
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^^1 fOOTHENOVCE 
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I fclaMJine SIDrago Bo- |H[ 



Computer Assisted Learning 



Project 



Su8Burkill& 
■Rosemaiy Fraser 



JANE AND THE PIBATES 



The ITMA f wN-f f hiii k* M!-tnm itaffai the 
College of SI. Mark mill Si. jahn, Ph/mmilh. 
The first artklt on Ike Pmjecl appeared mhsiie 
5. This scries has been exiended to include a 
jOMtlh, further article from thefourth newskt- 
Itr. and this article ibH! apprar in llie next 



The Geography 
Computer Group 



possible exer 



er the next thrci 
IV other teachers 
le program with 



rTMAI 

Editorial 
Dlrector'9 letter 

Printing llie RML 3BDZ Screen (Ini 
L.R. Graphics) an a standard B 

AGulflaloUserMachlneCodeRt 

The French Connection 
liHi»ticomputerWof*ishop-prin- 






)- July 19 



ing. Several useful points emerRed tr 
the discussions which followed. Prim 



, (rom the EnRlish China Clay Company. 

impressions suggest a variety of ways in 

' which this program can be used with 

children in a range of age groups. There 



» The use of a matrix for identilying 
places on the map. The grid cannot 



Mathematics Group 

The mathematirs group is now e; 






tcacHng units and have al 
ideas on development of nei 
' lANE and PIRATES , 

is a program that assists thi 
of the idea of mathematicaJ 



beusehilforgeoRraphv. 

• Theamountofbmeittak 

program tc 



that some 'good ei^am- 



gran 



with 1 



tounge 



cWldret 



eer to use the dl'n: 
inverse problem. This illustrates subl 
don as the inverse of addition, and i 
sion as the inverae of multiplication, 
program, as is often the case with v 




LI planned for developmen 



b) Recognising St 

c) Regions bound 



Project 


in plotting straigni unes anci 
regions. 

2) Aprogramtoillustralematrixmulo- 
pUcaHons. 

3) A program lo help with the leaching 




provide workin: 


oflongmultipLcations. 


e) Vectors. 


All the programs so far have only used 


f) Bearings. 


search Machines 380Z, We have r«:ehtly 


g) Compass directions. 


fitted our machine wilh the high resolu- 


h) Distances. 


tion graphics which will allow us to ex- 




plore further topics. 


A draft version is on trial wilh the 


The Schools Coundl Proiecl 'Compu- 


schools, whilst animation and improved 


ters in the Curriculum' has already been 


presentation of the clues is being develop- 


developing graphics routines for the 38I)Z 






gram design is bring added. 


prove very valuable. The mathematics 




ETOUP in Birmingham with Mr Peter 


which certainly motivates the children 




considerably. It is well worth considering. 


would be pleased lo give readers details of 


when designing a new program, as lo 


their progress. 


whether it is a suitable topic to benefit 


lANE and PIRATES will be available 


from being built into a game environment. 


from our pubbshers nent summer. The 


PIRATES is designed lo produce a great 


teaching booklets will include a bl of in- 


deal of pupil activity - the machine does 




not 'do the graphics'; the pupils are en- 


in which the pnagrams can be used in the 


couraged 10 do all the graph plotting 


classroom. 






about allowing the machine to 'do' too 




much mathematics for the p pi s espec 




iaily now that good graphics are so easily 




available. 




The new programs that are be ngconsi 


»■" '"" 



RIVER TAY SYSTEM 




WORKS 


APL 


System Design 


APL 


Programming 


APL Support 1 


APL 


Training 


APL 


on Mainframes 


APL 


on Micros 


APL 


Fiexibility 


APL 


Power 


contact: Alastalr Kinloch | 




6 Denoon Terrace 




Dundee DD2 2EL 


phone: (0382) 69931 



Serious Business _ . ^ 

PACKAGED SOFTWARE ■ 

FOR YOUR MICROCOMPUTER 
AT SENSIBLE PRICES 



;t micbocomputehs 



BUSINESS PROCHAMMeS 



Literature 



Book Review 



Patrick Sutton 




FORTRAN faoLScs 



book which inlroduces the major tech- 
niques employed in software debugging. 

Intended for use both by programme 
designers and users of software packages. 



The book gives a very solid accoi 
the language, and its approach ma 

suitable for those with previous cxpen- ...c u,^,. >=....^ . — '-"-■- 
ence of FORTRAN, and also (hose just thanareference work, Manyc^u...p..7==.. 
slarlinE in saendfit prosrammine. Each given Ihroughoul the Iwok, the language 
section includes set pn^tems with solu- used being BASIC and the camples hav 
tions to some of them given at the end of ing a scientific bias, although the debugg 
die book, ing techniques inbuduced are of course 

applicable lo many sihialions. Every pro 
gramme appearing In the book was de 
veloped and run on a 32K 5ol/20 
computer, 

macfiinemayhaveanaddedintei 
book, Safiumre D^uggins jor Mici 



Liable 



lefinite mu5t fw those 
know that FORTRAN 
len compared lo some 



I. My onlv 
.k are that i 
s using FOR 

sonabte price, 



dted in the 



oadly c 



ilyle 



i particular 



Programming in Stan 
introduces the new A. N.S.I, standard (as 
defined by the X3I3 Technical Committeel 



the first covering techniquea 

such as flow charting, commendng of 

source code, forang etc, and the second 

describing the use of such techniques in 

=^...>,,= ,...i. ..,.■ publishers programme debugging. Chapter 8 covere 

Ihe technique of block debugging which 

should be of particular interesl to pro- 

♦ ♦ crammers using a bliKk struchired 

language such as FLM, PASCAL etc. the 

Software Debugging for MIcmcoaipulerB final chapter, chapter 10, brings together 

by Robert C. Bruce IReslon PubUshirg theideasdiscussed m theearlierchapters. 

Company Inc., 350pages,£7,IOj. bydescribingindelr-' ^-i-^-i-. 



This I 



■arlyv. 



tten and well pi 



I on a progtamT 



Jacobs Computer Systems Limited 



for Complete Business Systems 

Do you expect mainframe qtialily software in your 
firsl Computer Business System? Rather than the 
lo* quality systems you have seen or heard about. 

Then you must see what our mainframe 
experienced slaff haye achieved on a micro- 
computer based system. 



t snphisticatBd Formatted Input 
1^ settle part Sales invoices 
^ pay by Supplier Range or specific 
# sophisticated Audit Tral, with co 
f and manv more advanced (eal 




Complete Business System on 
HORIZON computer £4650 



IMS 8000 computer 
in special desk 



£6950 
excl. VAT 

at 310 Kiiburn High Road, London NW6 
Telephone: 01-624 6693. 



# 



KRAM S^?^§."y^^K. 

Now available ia the UK! 



n tar Iht PEyi lim pFBglhe H 






rpXn^fS^riTkS 



DELETE ^STkI^S^u,!- 






Catco Softujare 

Ukcsidc House.Kiii(sl(iBHIII.Surn> KT2 7QT 01-546-7256 



micrologic 

for APPLE II 
APPLE PRODUCTS 
Apple II *" 



MICROLOGIC 



New Prices 
On Memories 



3101L-450ns 

2114-300ns 

2114-200ns 

-)116-200nB 

2708-450ns 

27 16-4 50ns 

Carter ASCII 

AY-5-1013 

2102LK8 450ns 
8 300ns 
8 200n5 



SRAM 
SRAM 
SRAM 



le add 50p postage and 1 5% VAT to all orders. 



(Electronic Componenls D/stribiHors) 

3C Bartey Market St., 

Tavistock, Devon PL190JF 

Tel: Tavistock 0822-5439 T«l6J(: 4526 



CompulefsanJAit Discourse Brian Reffin Smith 



a5 Ihe message, or something like that. J 
mean - 1 hope it explains itself 

I assert that, under certiun (probably iJI- 
defined) conditions, the process, the ex- 
perience and/or the concept Ls art. If you 
disagree, il doesn't really matter, does "it? 

As a matter of interest, the programs 
run in about 8-16K of memory, depending 
on thdrcomplenty. If anyone would Ukea 
BASIC listing, which they can alter for 
their own purposes, I'll 5end them one 
(the 380Z version, but it is adaptable) for 
G; or on cassette if you run a normal 9K 
basic for the 380Z 

If, then, I receive lots of money, I shall 
buy floppy disc drives for the 380Z, and 



Conversation 
Piece 



Ikno 








Yes 








I'dq 


liteUke 


o talk abou 


the id 


cump 




ram can be 








a paint 












Von 


lee! You 






elfdidn' 






What 


would ar 


aittsliccom 


puterb 



gists. That particular progran; is called '"^" " "'" "'"^"V ^"^ ^on't have many '"^""^ 

'Abuse-, and it's very rud? to you This P'^s^* responses, do you? Never 

one said this ., . What shall we talk about? Its hard being a computer, but can we 

See what I mean? I'd hoped you were ^sc^s art a bit more? 

Mp.- CanltalktoyouforCDmpu(£'r,^,5f? going to respond a bit morcintelUgently- Sure. But let's talk about how you 

IT: Whyn but that's difficult to simulate unless I generate sentences 

program you with all the right' answers Am I making sense? 

■ ■ .No, hang on. (This is me writing Meanings change all the lime Yes you're doing fine I want to show how 

agam-IiusthadathDught)Maybe£5isa Thank you - (hat was a preset response you've got lots of what 1 call 'emptv 

even .hough ,t,s,nsud, a y„^ pi^,, ,p „„ ,„^^„. se^ten^' that you fill up with words " 



;. I tell you what - 
assette, but IFREEf if yc 



ngs that say 'noon veit. 



me, m exchange, any nice program 

ingorcasscttetoruninBASCG-thatsthe ■" ■' — — - j 

new High Resolution Graphics BASIC for Really? semanhc stmctures to help fli 

the 380Z. Not the disc version, unless it's ' Yes "*"^ y"" ^"^ ™*" ^ compi 

ok for cassette too. I haven't jnJ discs, ^^ ^„ ,,,„„ gallery? 

that'swhyit's , well, alright, £3, Three ':^''"'"^" You'vebeenin one-Isawvn 

pounds - and if two hundred people re- '""""■ I wand 
spond that's . . . hane on when-'* mv V°" ^ different 
sfrefiectbE 



Have you thought about a program 



yes£599.999.7T,enIcanget y^^^f ''^ ^^^'^f^ "^=^2^^=^;;, F.«,uently. And then you try . 

computers're different to programs like ""I!?? ^""^ ""''" phrases in what I 

EKza that just reflect back what the user "^ 

typesin? Ifyousayso 

Oops! What a give-away. OK I know you ' ''° 

can do that too - but you have ideas of ^"^ "^o' 

yourowndon'tyou? Ido 

Knowledgeis a problem for me Tell me more about yourself 

"isisit? lamusingyou 

What makes you so sure? You are using computers? 



You said so! Say something inte resting Somefir 

'Something interesting' What? 



m trying to make sense 



lent, this transcript was a bit naughty, be- 
cause i wanted to make the machine dis- 




other). Thus discourse on art (etc) when 
displayed or published, may make refer- 
ence to the elements, processes and sys- 

fl may' then 'contain' these aspects - it 


Discourse 


play some of its tricks, so you'd bepn lo 
understand how it works. 1 knew, w.lh 


radio in London. Each used a different set 


pert.ap5 50% probability, how to make it 


of basic concepts , which it 'talked' 'about' 


may treat of Ihem, portray them, repre- 






sent them, or present them for critical dis- 


All 1 can say is that people have used a 
similar pragram for hours, and had to be 


Airport Design; the LBC version was mote 


cussion. Is not a 'good' painting only 'art' 


general, since it was supposed lo respond 


by virtue of its capacity to 'move' or some- 
thing? 

Bui supposing 1 write aboul this paint- 


draKsed of/ Ihe keyboard 


to bsteners during an hour-loog phone-in 


The first version was called 'MARTA', 


programme, Thai's die nice thing aboul 


standing for Modest ART Answerer, and 




ing, printacopvolit, refer to it or conjure 


mv Italian girlfriends name, ll ran in the 


ly, alter what they will 'talk' and askques- 


il up. Is this new work nol 'moving' loo? If 


Whilechapel Art Gallery in the 'Art for 


tions about: in general, the more sped ficit 


nott^whynol? 


Sodety' show about two years ago, and 


is, the ■belter' it will be at making sense 


And so on, and so on. There are things 


lookaboul six months to wrile,onand,.ff. 


pram is good at talking about, for example, 
tribologv Ithe study of friction and wear - 


to be discussed here. But lei me finish on 


During that show, a wide vanety of 


another, related maltcr, perhaps more ap- 
parently oriented to computers. 

Most CAD - Computer Aided Design - 
should be reconsidered because of the fol- 
lowing: Whatever else computer graphics 


people used the program. U was school 
hobday lime, and lots oi kids came aloog. 


something that is often on my mind), Ihen 
il won't be very hot on general chit-chat 


A few of them had difficulties relatins lo 


And it will never, ever (though many ask 


the machine at SrsI, (You type stuff in via 


il) know who won the F.A. Cup in 1952, or 


the keybord, the computer responds on 


the winner of the next Derby. 


straight lines, values, shading and colour, 
they are almost certainly ml representing 
anything aboul the building or producl or 
system etc, just by itself. 

Perhaps whal we see on a computer 
screen should nol |or does not?) 'repre- 
sent' some aspecl of the 'real world'. 


the tv screen). 

Curiously lit seemed Ihen - not now| 
the greater the initial difficulty, the looger 


Now. again, is this art, or 'art', or even 
ART? 
There is much to be said for Iheidea Ihat 


people stayed with it in the end. I remem- 
ber one boy, about eleven years old, who 
had some sort of motor problem with his 


won't rely upon thai argument here, butil 


hands. He had the utmost difficulty find- 




ing and then hilling the right key, taking 
perhaps five minutes lo type in a sentence 


saying 'f am an artist and this is art', then 
|if you go along with my hypothesis) you 


represents something far more interesting 
aod complex - and we should consider 


this long. 


must consider the teacup, or perhaps the 




Then, as he stayed and stayed, some- 


person and the teacup, as art. You may 


than, presendy, we do. 


times leaving the machine to others and 


conclude that it's a very bad art, but that's 




returning after they'd gone, it became 


ok, because you may also begin lo ques- 


usehll Inith. Maybe pictures are nol the 


clear tMaf he was getting betterand better 




be-all and end-all of graphics. Let's think 


He soon understood all about the pro- 


leries arc 'for' aod so on. |Of course, you 


about it. 




may conclude that both the person wilh 


Wittgenstein, a commenlalnr wrote, as- 


was most likely to say. He came back fre- 


the teacup and myself are quile mad -bu 


>erted thai linguistic propositions arc pic- 


quently that week, and, when he wasn't 


then I'd like to hear ii'iw you Ihmk that.) 




using the keyboard, he hovered near il. 


As 1 said, f won't be using that argumen 


bul actually an' pichi res.' 


helping adults if they seemed perplexed. 


(even though slyly slipping il in) to justify 


These words actually an- pictures, not 




'conversational program as art'. 


merely like them. What does this mean 


grams - running on my own 380Z as op.- 
posed to the earlier (bloel) one that 1 bor- 
rowed for that show - ran in the Design 


What I will sav is that, surely, there is a 


Ifijr art, design, computers etc) etc? 


sense in which thinking, writing aod 
speaking about art {or computers etc) is a 


V'e aiilhor'i odrfress is, Tta' Comjinlfr Sitidm. 
1 


Centre, the Science Museum and on LBC 


important as achially 'doing it' - (let's say 




_L NEWBURY HL NEWBURY ML. NEW 

Smart Micro-based 
Visual Display ^ 
- Terminals - 



perl;ne,961SO/ASCI 
chiricier!et.CHjalinterfE 
CCITTV24and 20/60 mA 
curreni loop. Selectable half or fut 
dupIeK, Green phosphor non glare diiphy. 



ioouiputforextemalm 



7000 



7002 




Com puters and Work Relaticnstiips Linda King Taylor 

AHOBATORTOM 
ON PROGRESS? 

The load to hell may be paved with silicon chips 



When UK mill tempi Ihe fraHly ol aur 

^!^ing on iheirehan^-ipaieici, ' Redundancies wHI be 

TkbIus and Cressida ' the inevitable consequences of 



innovation in some cases. 



g sector which is conslanlly be 
I ddopl the I ■ ■ ■ 



ely of Civil and Public Setvanfs) recom- should be used to expand the service petiliveness and efficiency. 

mending that their annual conference rather than cut staff. And that is the A cursory sample taken of some thirty 

approve a union Paper to resist the use o/ crunch of the matter, for the Government manufacturing organisalions revealed lit- 

hn gy m Whi h 11 ! eelsthatstaff savingsshould lieachieved de enthusiasm for micro technology, 

m tifen po hese and similar projects, although they were aware thai its intro- 

t" ctio mi sors he staff side of the NaHonal Whitley duction was inevitable. The apathy was 

g mm th ncil has been pursuing negotiations caused, in the main, through the lack of 

bat po cy m um h the Civil Service Department on the cDnsislfTit andampw/imsEw policicsinlwo 

P™ reduction of the new technology, but it areas, 

fu na greem wi ta doubtful whether a national agree- One executive Teferred to the hardware 

ra rese tmg se rn ntwouldtwreachedbeforetheUnion's situation in that there appeared to be few 

fe re m ™ « an ual conference guidelines available Id industry on hard- 

which have been, or are, threatened with Reaching a national agreement will not ware standards. In other words as far as 

delays because of union resistance.- be easy but it is essential that a Govern- the user is concerned there is no BSI(Brit- 

including the Computet Assisted Placmg, ment policy be produced. If the Gcwern- ish Standards Institution) equivalent in 

power Services Commission's scheme for [hat mictoelecbonics and its widescale themenryofthemost'effuseandcffulgent 

improving the speed of matching unemp- adoption is vital for UK com peH five ness, manufacturer. 

'-Clffi^trST™.,..,™ S'S-or'Si-tSffiT; jj'-rr:''i""ei™2r 

)r Local OfIke Benefit enquiries, benefilso/such technoloey forsocietyasa '"??!? ,„.P^ 



about introducing such 



a Dept, of Health and Social 

jecf designed to speed the answering of -^,1 problem facing the unions is tha 

social security benefit enquiries. [hey already live with the unacceptable ^,„ ^ ,^^lk„„ „f vi 

■,3:^:^.'sss,ssx.s siti£?!5.=TSt;:;r ;=,'5?^s^^p.-~"-p- 

:iss::^^£35ssr.;? t£zf£^sdt:s:iz F™---^""-" 

ing pool of any government department, ^i^^^. ^ pjUcy ^n th '"" 



■ Agency had 



The second area of misgiving ei 



intended ei^panding this Darlington pro- "'rlie' Da/lbi'gton proje.^ has already ^v,,^'rea of r^oolewe 

ject to test its efficiency in about hventy .^own gains ^f pro'd Jtivity from 10 i, ^^^trpro.^f Z 

stations carrying computerised key ^(ju^ ^a spread throughout Govern- l/'":";, ^'"JC.„„A „jrl 

boards, However, the SCPS have resisted ^„, ,^„J,, ,he unit coftsand staff sav- ^^^Tpartly res^ntble 1 

zould be enormous. ,|,e random imrwrts of h 
What kind of change 

ment package would, or cuuiu, vjuvciii- about possibl 

;rG=i;nr;'^';«^";o-^d:;^ ri^^Sij^'S'^^ti^h^'^io:^ si^v^.^' 



ly.^krp^7^\^ «.rommpnri that .h- ""^^ '""'^ '^ ^"''™"""- the tai^doin imports < 

The SCPS are to recommend that the vvhat kind of changes in the employ- company c--"^ - 
Union's annual conference approve a ^^^, ^^^^^^^ would, or could. Govern- ^u^!!^^„^ 
n paper which grve 
Govemm ~' " """ 
Civil Service 
possible and seeking to u; 



^ ..,^ , . ^ , Em l(r •lenl slurs rrlravd Apnl jgsn However, moi 

As'sisted'nadng, they feel they ^ii^ng ^''^"^wolt us 1.522.911. must proceed w 



Although the SCPS welcome the var 
ous projects, in particular the MSC 



Ting I 



Iroduct; 



electroni 
guidelines to go on, when rcvi 
long-term employment Imr 
Without this, [he companies 1 
diflicull to produce a firm corp 
ky, which couid subsequently 



Relationships 



like the SCPS who place a moratoriun 
the introduction o/ micro-elecfror 
Employers also show a relatively low 
of adaption to dale, especially in the ir 



]ob-destn.ying poienti, 
ogy has (and this quite 
iuh)ecl of considerable. 



■Technological aj-rcemenls" along the 
nes indicated by the TUC suggest that 
Here should be early and comprehensive 



APEX, cautiously estimates a reduction of 
Vi million clerical jobs by I9B3, and have 
said that predictions derived from the 
Dcpt of Industry economic models con- 
clude that electronic technology may 
result in a reduction of 800.DOO jobs ty 



le employment i! 
most of its lim 



e«ploil 



The Dept ol Employment's Manpower 
Study Group visited Japan" to discover 
how the Japanese managed to be in the 
forefront in utilising new technology 
without eliciting fears about unemploy- 
ment- and in fact how that country has so 
far managed to preserve full employment, 
albeit superficially. 



The conclus 
Study group. 



V of the 



also be joint union bodieson theemployee 


1^83, compared with those jobs which 


side. This would go some way to allowing 


would be created in its absence. Almost all 


craft demarcation not to lie a significant 


these jobs would be in the clerical and 


feature when introducing micnj technol- 


related fields. 


ogy in any given area, wh.ch has been the 


However, there does seem to be a con- 




sensus that we in Britain have no option 


The TUC report suggests that new 


but to adapt to m.cni electronics and other 


technology should be seen as providing 




opportunihes tor increased output and/or 


petitors. At the end of the day the real 


diversification, and wherever possible 






"how do we get real output growing fast 


should individual earnings and status 


enough to provide enough jobs?"; and it is 


Appropriate training for job adaption 


unlikely that this could be achieved with- 


should also be provided. 






tainly the history in economic terms of the 


appropriate to all individual circums- 


entire industrial age has been that tech- 


tances, and the TUC document itself 


nological change has been beneficial to 


accepts that redundancies will be the 






have been implications for special greiups 


some cases. Msny of the firms 1 have been 


of workers and skills. 


involved with wish to be able to deploy 





much 



■rflex 



the lifetime employment gt 
given by Japanese companies 

the willingness of com pa 
diversify and espand output 



ity, especially if 

technology successfully, Probably the 

biggest debate, therefore, in the UK will 

management wish, and that it will be an 
important quid praijuo that they will have 
to offer if they expect managements to 
accept the various elements ol the TUC 
approach, especially concemmg guaran- 



productivity 
growth for the whole UK economy will be 
around 1 pwr cent a year. Although that 
figure may only be an assumption, rather 
"" '"" " "' ■■ '■• bmadly in line with 






Produfitivity 



a that 



e Civil 



r the li 



.ctivily, I 



pany ui 



te guarat 



flexible and adaptable la 



elation between the 



■ in Japan. It suggests that 



'In SO far as they have an impact, 

new technologies 

increase productivity. ' 



achieved a high productivity growth, and 

inge. There is hardly any indication in 

id manpower 
if unemploy- 



Ibe Trea 



Br the ncx 



depend i 



riallyo, 



The I 



nploym, 
confusir 






that It doc5 fog the mind and attitudes of 

agree micro technology policies, On the 
one hand, the Dept of Employment Study 
group m its report "the Manpower Impli- 
cations of Microelectronic Technokigy" 
Oan 1980 HM50), hold a view that any 
reduction in manpower as a result of 

whelmlngly be achieved by natural was- 
tage, and that this applies equally in the 

They feel that the jobs "wasted" will be 



any technological developments as such. 
It is precisely this latter point that has 
resulted in some of our more competitive 
companies adapting to computer tech- 
nologies, at a faster rate than much of UK 
industry. Analysis of the possible impact 
of new technobgy upon overall situa- 
tions, employment or otherwise, can best 
be attempted on the basis of looking at 
actual effeclsofapplications to date, espe- 
cially where it is possible to look at the 
experience of those companies which 
have moved faster than others in the 
application of such technologies, and are 
therefore along the path where other 
users may be expected to follow. 
II is for ttiis reason that the recently pub- 



lishcd report of Iht Computer Sereices 
Agency (CSA|/Depl of [nduslry (IXDI) 
Tc«f Processing-Office Automation Pro- 

IMareh, 1980, CSA| Tfie main part of tliis 
joint study fias been to identi^ tfic busi- 

isations and then to develop the technical 

satisfy ttiose needs. 

The first part of the project was to 
develop a proven methodology Ihat 
would identify a strategic response to the 
technology in a large organisation, and 
the second part was to undertake the 



Relationships 



- Itien set out to achieve this stage by stage 
as the tecfinology allows. 

None of the plans put forward during 
the CSA/EhiE shjdies represented a capi- 
lal expend iturc of more than £750 per 
office employee; therefore, the e»cuses 
used bv many companies that high capital 






jfCSAm 



56! tig, grouped 



tsofm 



in text processing within the UK 
computing services industry" 

■ "To provide information to UK 

them in devebping products to meet 
the growing market" 

■ "To illustrate lo UK industry how to 
take advantage of the technology". 



ihnologH 



rhasmg policv was essen 

o technology. 

K many an airline in the 



world that doe^ 

the introduction of II 
objective, ralher than _ 
tualgoalofsay, retrieval of informs 



theei 






Hi: 



vorth CO 



JlUKei 



■mpl tc 



., Pulling gi 



jsof 



The ten companies who agreed to be 
guinea pigs for Part U of the project also 
fooled over 60% of the total cost, which 
was £250,000: the rest being funded from 
the Dol, This pari of the project offered an 
in-depth analysis of user requirements 
and the development of appropriate sys- 
"Dr the neit/nie yeE "' 



The results of the studies c 
cate that the introduction of 
nology was likely to result in r 
savings. Major reconunendations 



fianufacturi 






IS the length a I 



e made an real developments, 
and not piecemeal, or ad hoc, situations. 
Because of the time span involved, it has 
also been possible lo justify the cost of the 
majority of developments """' ~"^ 



n the ti 



organisa 



IS that participated re 



;. The' 



Abbey Life In^unii 

British Ley land Ca 
Citibank (UK) 



ether unselfishly to 
their skills, such as the CSA consortium 
has done, is more analogous lo the Japan- 
ese approach to problem-sol 
experience sharing, than UK 
"the abiLtJ>'"pni^"ded by the -^l^- '*'^'>'f* "' P™'' 
installations to expand the business or to '"aison between users 
make tfie production of text, for example, software. 

more responsive to the needs of the busi- The partial funding of such a project 
ness. The studies did not foresee lots of the Dol is a step in the rigltt direction, s 
peopledisplaced through technology and should be closely followed by m 
it was felt that productivity gains would detailed studies of the social and hun 
offeet staff inaeases. This would appear implications within the user orgamsati 
to endorse the thinking behind the Tteas- as a result of inbuducing sophistics 
ury projections mentioned earlier. technology. This would go some wa; 

The project also confirmed that the relievingthequalmsoflhecursory san 
growth of microelectronics was piecemeal of organisations referred to earlier, 
at the moment, and that most companies It may also save the UK fi-om falling 

had not given enough thought lo long- the econi ' 

term integration of systems, or had equ- being "d 

ated this with short-term investment 

costs. Such a piecemeal approach did not Lmda King TuyJor (los specialised 

allow companies to reap the real benefits managemml-lnbovr relBlivns, is the aulhoi 

available from textprocessing-fore«am- books m Ihe subject, and is at presmi 

pic the better executive prciductivlty and writing a book (to be published by MdH' 

abUitythatispossible,andwhichcouldbe Hill) with Edjun"* <i' B™n "-bov "toh 
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lake a step up toyour next Computer! 



THE CONCEPT 

HowmanywaysaretheretubuildanS100system?Not 
maiw, and all expensive. TUSCAN changes all that. 

Five SlOO boards on one single board-just for 
starters. Plus five extra slots for future expansion. 

What a rambinationl Z80 and SlOO with the 
TRANSAM total package of system and applications 
software. 

How do we do it? Our prices start at £195 and you 
can build up in easy stages to a fully CP/M compatible 
disc based system. Something to think about! 

THE HARDWARE 

The first Z80 single board computer with integral SlOO 
expansion. British designed to the new IEEE (8 BIT) 
SlOO specification. theTUSCAN offers total system 
flexibility. A flexibility available now. 

The board holds the equivalent of a Z80 cpu card, 
8k ram, 8k rom video and I/O cards with 5 spare 
SlOO expansion slots and offera a price/performance 
ratio which is hard to beat. 

Justcompareourpricewithacommerdal SlOO ten 
slot motherboard with this specification. 

THE SOFTWARE 

TUSCAN offers the user the choice of system monitor, 
editor, resident 8k basic, resident Pascal compiler or full 
CP/M disk operating system. All options are upwards 

TkANSrtM a)MPO^E^TS ltd . la chapel stkki 



compatible and fully supported with applications 
software, Both 5'4"and 8" drives are supported in 
double density, 

THE PACKAGE 

TUSCAN is available in kit form or assembled. With 
several hardware and software options to suit your 
requirements and budget. Attractive desk topcase also 
available holds 2 x 5'/, " Drives. 
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What will you do with 

12-year-old programmers 

wiien they reach 16? 
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DrMartin Beer, an edilorisl advisor la Corn- 
puter Age, is al the Computer Laboralary, thi- 
Universily of Liverpool. 

I "' this series of articles 

^1 have discussed how programs are 
Tucturcd way. Now I 
lioR slightly different 
»..- u,:,.u,n „uw a real program was 
deveJuped to perform what for me is a 
very useful task, keeping tr«k of the 

bank account, I have for some time, in 
fact, been using a fairly simple balancing 
program, written in BASIC, to do this, but 
now wanted lo keep track of the number 
of, and cash involved in, various transac- 
liona under different headines, Modifyine 
Ifw BASIC program to do this would have 
Wken longer than rewriting the program 
from sCTatch. Also even further minor 
modifications were likely to be difficult, 
and expensive, both in time and effort, to ' 
implement and test thoroughly enough to 
have confidence in the final results pro- 
itucedhy the program. I therefore decided 

A similar program, written in Pascal 
which provides roughly the same facilities 
as my original program appeared m a 
recent edition of BYTE III, and provided 



tun on (he APPLE, using Pascal. It is most 
likely, with a program oFthis sort, that the 
detailed records required will change as 
much in the future, as it has done in the 
past. The program must therefore be mod- 
ular, so thai it can be adapted quicklv and 
easily as required. 

The basic program is very simple. Some 
variables must be initialised, and the ini- 
tial value of the balance read in. Then each 
ffansaction must be processed until the 
End of [(un hansaclion is encountered. 
The summary report is displayed and the 
program is then terminated. Hicure 1 



ed by the procedures called b 



INITIALISE; 

READBALANCE, 

REPfcAT 

PRI3CESSTRANS (DONE) 

SUIilMARISE ' 



Fig. 1. The mam Chsfitibadk Fmnrum 

problem need be considered at this time, 
temporary and working variables can be 
declared within the procedures which 
require them. Table 1 gives a list of the 
globally declared variables, with their 
associated types, and their use within the 
program. 

DONE is a boolean flag which signals to 
the main program that a command to end 
the run has been recognised, and 
accepted. When it is returned TRUE the 
program falls out of the REPEAT Loop and 
displays the summary. 

The current balance is held in the vari- 
able, BALANCE. The initial value is 
requested, and stored bv the procedure 
READBALANCE. It is then updated as 
each transaction .s processed and dis- 
played readv for the ne<t transacbon to be 
entered. The variable INfTBALANCE is 
set to the same value as BALANCE in 
READBALANCE and is used to display 
' "' "~' part of the summary. This is 



READBALANCE. Hen 



ARIABLE 


lyPE 


USE 


BALANCE 






NITBALAtJCE 






)ONE 


BDUIiAN 
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lOTINTiRESl 






rOTHEGPAV 






rOTSALARV 




catejory racognised 



t IS necessary to 



print the heading, 
luc uxi 13 men prompted for the initial 
balance. Numbers ate terminated by pres- 
sing the RETURN KEY (hem 
READLN in? 



the 



requesi 



firm that the v 
. To confirm t 



pressed, the "Y" key. If any other key is 
pressed the progratii asks for the initial 
balance again. A local variable is required 
to store the character entered as confirma- 
tion of the balance entered. 

FROCESSTRANS is the procedure 
which does most of the work. After dis- 

the screen a prompt line asks what type of 
transaction is to be processed. This is 
entered as a single character (again NO 
RETURN ia needed]. 

If ESCAPE (ASCII code 37) is pressed, 
another routine, ENDOFRUN, is entered. 
Thisroutinemuslset the boolean parame- 
ter FINISHED to TRUE if the user con- 
firms that he wishes to leave the program, 
otherwise it sets it to FALSE and rehims to 
the main program. 



ecked to 

I. and then the t 



■e that it is i 

a CASE stale. 

Pascal provides a simple method of test 
ing whether a command is legal using thi 
SET data type. If a set of the recognisec 

|the first assignment statement in the pro- 




DATRONofSHEFHELD 

LS CrOntemCO the ultimate name in micros 



DATRON import direct from Cromemco. California 
DATRON can supply Nationwide. 
DATRON can provide maintenance nationally 
DATRON can give you the realistic prices. 
DATRON have in stock:- 

SYSTEM2 64 K £2095 

SYSTEMS 64 K £3398 

HARD DISC £ 5373 

DATRON can supply Systems 2 and 3 with 

Mulli-Tasking facilities. (Hard DiscsoonI 

DATRON easily accessible - in the centre of 

the country. /^^^^^ 

^''^'^'^n^'!?'^""^ 'f ^^^^ '^°'°^'' '^'■ochure on System 3 or Z-2H. (ir^J 

5,whv not calf in for a demonstration. \^^^ 



e Cromemco for our own busin< 
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2 Abbeydale Road, Sheffield S7 IFD. 
Telephone 0742-585490.Telex 547151. 
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IVERSOr S LANGUAGE 

Lists and One-Aigiunent Fniictioiis 

The first article in the APL (A Programming Language) series appeared in Issue6, 
The micro equipment needed is aa Z-80 CP/M (tm) system, minimum memory 
4BK bytes, one floppy |5" or B") •VDU or hardcopy terminal •copy of APLA'80 
•copy of CP/M operating system. 



rhe preceding article dealt with si 
ais or single items. In APL, lists ai 
tables are manipulated with eqi 
idlity. A list is more frequentlv callet 
ectorin APL, and we will adhere to tl 



3 ^I^HillVRVV^I 

3 4.5 2.7 1.3 ^^^■^''■'''' ■'•■' '■' •■' '■' 'j i^E 
Assignmentis nodiffertnt forvector^: ^^-^^Hf^^^^flM 

Using primitives is shaightforward. For ^^^^^^^^BB^^J^H 

3+19 7 5 ^^^^^^^^^^H 

4 12 10 8 ^^^^^^^^^^^^ 
Try a few more e<amples; 
4''S 6 7 B 
a ?i 2S 32 

9il 2 3 

9 4.5 3 theseexamples. If necessary, key 

5-3 4 5 G examples of your own: 
2 1 "1 

345B*7 3965 re 

10 11 12 13 8 9 5 6 



«1)rfo7low 



3*1 2 3 4 
3 9 27 a 1 



A more difficiill 
right- to-left rulel 
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(recall 


the 


7L3 a 
4 7 5 4 7 


5 1 


9r4 




There is a common 
cully here. In the abov 
a single entity ju3lUki 
However, although 
this rationally, you 


psych 
ngthe 


logical dif£- 
ple38519i5 
he right off 
y appredalB 

nd youiself 


3 8 


1 9r4 




4 8 5 4 9 








on 9 and 4 only. This shou 
temporary difficulty (if it is e 
any degree]. If necessary, en 
in parentheses - no hami wi 
What if we have a ve. 

Consider the following e 
enter them) 


dbeor 

close ve< 
resuh. 


lya 
■din 

and 


4 5 


ere 


5 4 




2 . 
4 27 2SS 


4*2 


3 4 




7 4 3 








bined as in the schem 

3 8 = 


-4 5 
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-om 



n) Stor max) ^ "(grave) 



p(nionadic) p(<i[yadic) I!i ASCII MODE ahapeOB reahaiie must 
shape reshape be used as appropriate or "SYllTAX 

ERROR" will be returr.ed 



3 4*9 a 7 
LENGTH EHEOR 

3 4+9 8 7 

'L returns "LEf^GTH ERROR". 



APL Series 



COUNTING THE NUMBER OF 
ELEMENTS 

The number of elements of a v( 



left argumenh if Ihe left argumen(is5maH- 
er than the length of the righf argument, 
dyadic P has the effect of truncaUng the 



•scalar; a angle element; applied as n 
desaiption, it means ads like scalar, 
which in turn implies, perhaps loitu- 
oualy, that it acts on a component-by- 
componen t basis; 

■dyadic possesses two arguments. 
Tlieconformability rule for scalar dyadic 






Tlie 






sponding components; or one aigu- 

Ndw try the fottowmg examples. 
They iliustrato how fairly difficult pni- 
blems can be solved very easilv usine 
APL 



n to the variable NEWSAL th 



3. Instead of an across -the-boai 
crease of 15%, each salfliy grade 
creased respectively by the folic 
pBirentages: 

10 12 14 16 IB 2) 

Assign In DIFFSAL the new fi 



lion. Hitherto all functii 



the result has the number of eleme 
spedEedby the left argument. 
Incidentally, we use the terms "shaj 
and "length" synonymously in ATL. 

EXERCISE 

1, X and Y are vectors. Write down 
expression adding X to Y, encepl that i 
has the wrong number of elements, il 
extended or truncated as necessary. 



ments - ie. they "preserve length". 
The slight eicepbon of a single argu- 
menl is more usefully regarded as the 



The shape ofascalaris not las you IT 
reasonably expect, but nothing- more 
curately, the shape is the null vect 



EKCERCISE 

1, X and Y are both vectors. How can w 

check that X+Y will work (ie. not produc 



REPEATING THE ELEMENTS 
OF A LIST 

A list may be extended by using? dyadi- 



X*-7 9 4 3 B S 

Y*-l 8 10 3 9 

Jr[4 3 6 1 5 2] 

3 4 6 7 B 9 

xin 

7 

^[1 2 3]ri'[3 2 1] 
10 9 4 

yCl 1 1 2 3 2] 
1 1 1 S 8 S 

signifying which members are selected, 
the Older of selection occurring in the ord- 
er spedEed by the index set. The numbers 
in brackets are termed the "index set" so 
that (4 3 6 1 5 2) is the index set in the first 
example above, 



he result is a vector comprising the 
iments of the vector in the orderindi- 



under the "DIFFSAL" option, each 
ployee receives a single paymen 
£120, What are the salaries now? 
sign the result in ENDSAL. 

5. What are the increases for each 



T-^3 E 9 4 5 S 



3X7] 

IlfDEX ERROR 

n71 



yti.a] 

DCmllf ERROff 



"INDEX ERROR" 
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„) on each produd is given by the v 
MARGII/'-3 a 2 20 IS 8 



Cpnstants may be indexed as 
variables: this is sometimes use 
example 

11 12 13 14[2 4 
12 14 13 
The 2nd, 4th and 3rd items are s 

EXCEROSE 



erssothal4?5, f( 
(or of length 4 EC 



integers 
3. Enter 



imple then 
If this is i 
:. £2,500 p 



i needed, "?" by itself 



TEAMA 
93 79 85 46 8 

TEAMB 
48 49 39 7 3 4 



X [INDEX] and mierpret the 
t's and sales ISALESl in thou- 



If you are selling a computer, product 

or service, seeking computer 

personnel then you want the magazine 

offering the most. 

FACT 1 Computer Age will not 
increase the advertising 
rates during the period of 
your series hoolcing. 

FACT 2 Compufer Age is the 
magazine highly 
recommended by The Times. 

Two good reasons why you should be 

phoning the Computer Age 

advertising department 

01-928 6394 

Vanessa Blackburn Kiddle 7/na Roberts 
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In essence, 
the best in 
integrated circuit 
^^ndogy 




lortheU.K.AEira. 
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This is what we do 



andwedo ... 
it rather well! 
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dbj'S, 



r? the e: 
jduced s< 



ifidal intelligence, Techni- 

uea such as the calling of pixicEdures by 

-"^m malching and built-in backtrack- 

ieairh algorithms must surely prove 






The Language PROLOG 

Lei U5 now look at the stmclure of i 
pro-am written in PROLOG. A progrart 
consists of a number of clauses, and eaci 
* may be thought of as a pracedun 



Artificial Intelligence 



Bob Welham 



imoived m asmg PROLOG, a computer prog- 
Bob Wttham is ^nnerly of the Department of 
Arbfidal Inlclligmce, Edinburgh Universily. 



a prachcal computer programming lan- 
guage. The approach will not be thai of a 
logician but rather that of a computer 
programmer Already there has been 

programmmg languages within the field 

PROIOL (rROgramming in LOGic), 
iriginalH deieloped at the University of 
\i\ — Marseilles in France bv Alain Col- 
meraur and colleagues, " has been 
implemented now in numerous establ- 
ishments in particular al the Department 
ipf Artificial Intelligence at Edinburgh 
Unner5it> and at the Department of 
Compuling and Control at Imperial Col- 
lege, London, In subsequent articles we 

been written at E<Jinburgh in PROLOG, 
the first to solve problems in plane Eucli- 
dEon geometry, and the second to solve 
symbolic algebraic equations, 
"■■"" '-"is 



PROLOG 



tummas and that the end of the ■ 
designatedby afullston Therec-A 
number of procedur 



This clause stales that kathy is female, 

within the procedure body means that the 
program may accept this as a fact; that is. 

(1) the symbol "X" is a nariable which will 
take on different values for different calls 

bilhy is a conslanl. The convenrion is for 

ning with a capital letter, and for constants 
to be denoted by names beginning with a 
bwer case letter. It will be clear that a 
, database will be represented in PROLOG 
by a set of clauses of the type shown in (1), 
thai is, by procedures which have no pro- 






states thai if X and Y ai^ two 

nts then there is an object cal- 

Y) which is a line. Arbitrarily 

'uill up using func- 

xample ihe term inlsrstction 
Ijoin (X. Y), iain (P, Q)) might be used to 
denote the intersection point of the two 
lines XV and PQ, Note that a constant is 
reaUy a ' 




The guts of a PROLOG program will 
usually consist of clauses of the type 
shown in (1), that is, of clauses which have 



do so by solving all of the sub-problems 

Qi, Q: and Qn which occur within 

the procedure body. It thus gives us a 
method of breaking down a problem into 



PROLOG, and that 



This type of clause, with no procedure 
head and consisting only of a procedure 
body, is called agoal slalement. It is a set of 
procedure calls, and it is this type of clause 
which will activate a PROLOG program. 
Thus if 1 input clause (1) to a PROLOG 



glhc! 






'cedure ca 



itage during a PROLOG 



Pattern Matching 

This idea of a pnjcedure call matching a 
procedure head, that is, of paKerTi directed 

PROLOG and requires further esplana- 



defmed and used 
r than the prefix 
For example the 



nalching by giving e 



(X)w, 



ecuhon and if 
an eleir 



I the ca9 
rofthet 






'ssfully e> 



then 






replaced withirlhe cur 
"le body of ihe malched proredute headi 
iflt is, in this case, by Ihe two new goals 
blonde Isusan) and brauniiryei. (Susan). Thus 
procedure (2), which states ttul if X is 
blonde and X Ims brown eyes then X is 
beautiful, has been used to replace the 
godl beauliful Isusan) by the two goals 
blonde (susan) and bwwneyts Isusan). 



made by finding values for all the vari- 
ables occurring within both such that 
when these variables arc replaced by these 
values the pnjceduie call and the proce- 
dure head become identical In theoEy 
there will be many different ways of 

require are those values of the variables 
which stUl leave the matched arguments 

head as free as possible. To illushate this 
consider a procedure caU p(a, f(Z)} and a 
E head p(X, ¥). Now to match 



thesi 



e the ■ 



Y = f(a)andZ = a „ 

dure call and the procedure head the form 

p(a, f(a)). But you will notice that there is 



Artificial Intelligence prolocpL" 



mm (XI, beautiful (X)l, then the X within 

■ ? call f«ni.(iJuJ(X) would also 

in the value siism before the 

could proceed. In general, if 

e call within the ci 



■uted 

.KCUrrences of Iho^e Mme variables 
within the other prjcedure calls within 
the current set must also take on those 
same values before the not procedure call 
from within the set is executed. 

Thus in the above example, the pnjce- 
dure call wuma.! (X) succeeds by X taking 
on the value sKsan, The procedure call 
woman (X) then is deleted from the cur- 
rent set and, moreover, the procedure call 
beautiful (X) is changed to the procedure 
call beautiful Isusan). What has happened 
is that, given the problem of finding X 

PROLOG has solved the first half of the 

thus leaving Ihe problem of then proving 
that susan is beautiful. PROLOG will then 
proceed by looking for procedures whose 
head can be matched with beautiful 
^E program 



ngouroptions open for further 
ion. Luckily, there always exists a unique 
nosi general match between a procedure 
rail and a procedure head which will 
natch, and this is the one that PROLOG 



Then again we have a match between the 
procedure call beautiful (sKssn) and the 
procedure head btauliful (X) by X taking on 

lueSEJSon. But this lime the variable 
X occurred within the procedure head, not 
within the procedure call, so we see that 
the matching process can give values to 
variables in both. What happens now is" 

ach X within the procedure body 






le detei 



s then 



t first try 
liicfand 



dure call ammon |V), PROLOG 
the value ionuian, then the val 
then if both of these values c 
goals to fail, it will backtrack and tiy lh( 
thind clause and replace the goal ™mi"i(Y 
.-ith the two goals buman (Y) and fernale 



in 






which PRO- 



implemented is for PROLOG to execute 

Ihey appear within the program, that is 
from left to right. Thus, if I input the goal 
statement '-miman (X], heaulifiil {X)., then 
PROLOG will first execute iramnn (X) and 
if successful will then execute hfo»(i/i(( (X), 

A Worked Example 

Let us define a list as either the constant 
nil {representing an empty list) or an item 
of the form X.L where"," is an infix fonc- 



We require concatenate (P, Q, R) to 
mean that the list R is that list whici 
formed bv concatenating or stringing 
together llie lists P and Q. Clause (A| then 

the empty list ikJ then yougel the same list 



In general there will be more than one 

atmian (susan)'-. and lUDmaii teJicf)— . 
Then, when it tries to executeaprocedure 
call woman (X), PROLOG is faced with a 

was the wnjng choice; that is, that some 

succeed with the value susan for X. Then 
what happens is that PROLOG backlracis 

X, and now instead hies the value a/rcf. It 
repeals this backtracking as many times as 
necessary unHI it finds a value for X which 
enables the other goals to succeed. This 
necessity to choose means that PROLOG 
is a non-delerminislic programming lan- 
guage. Each implementation of PROLOG 



ire head of (.A) 

wegelamalch 
l.nil. M = 3.")/ 
thai Wis of the 
of N and the 
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is the order in which they 
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g - 2, t - all, « - 


Mis of ihe 


form 2, N' 


and Iherefi'te that W 


= I.Niso 




I.2.N' for some N-, 


rhe curren 


goal has 
J.nil. N') 




(A)Rivin 


Ihe value 


3.nil to NV Thus Ih 






W = l.l.-i.nil. whic 
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d some o 


the ideas 


embodied within PROLOG, 






an elegan 




Ileal high-level pmgr 


ammingla 


guage. In 








some programs tha 


have act 
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ny obscure 


points. 



Further Reading 

We have presented in this article only a 

referred to the excellent book Logii: for 
Problem Solvmg by Robert Kowalski, pub- 
lished by North Holland as one of their 
series of books on Artificial Intelligence 
Dr Kowalski is a Reader at the Department 

Department of Artificial Intelligencp, 
Edinburgh University. g 
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MICRMMYt 

is the Company to contact 

.h ufr.'iJncxAo ' '"^?^^ °' equipment including the APPLE II (from E695/T6K), 

MICROSTAR muiii-user system (from £4,950) and the powerful ALPHA MICRO 

which will run 1 to 22 terminals - the most cost effective system available today, 

WE OFFER A COMPLETE SERVICE which encompasses advice, systems design 

sale and installation o1 computer and peripherals, as well as lailormade software 

where necessary. There are fully documented ACCOUNTING and WORD PROCESSING 

'l'^CKAG|Satc., for ACCOUNTANTS, SOLICITORS, MANUFACTURERS 

RETAILERS, MEDICAL PRACTITIONERS in fact all business applications' 

ni4'-Dnv'l;c°'',';f^^"J^"^^^^-^°^'''^°'^"^'^'-'0LJS STATIONERY, DISKETTES, 

UlbK bUXtS. all from the best names in the computer world - TEXAS, LEAR SIEGLER 

TALLY, QUME, PAPER TIGER etc. 

So if you either wish to buy a computer to program yourself or take advantage of our 

service - TELEPHONE NOW FOR AN APPOINTMENT. 

MICROSOLVE COMPUTER SERVICES LTD. 

3rd Floor (rearl, MIDDLESEX HOUSE 

29-4S High Street, EDGWARE, Middlesex 

(exit 4 Ml/20 mini. Wert End). PriCBj bk. VAT. 

Telephone: 01-951 0218/9/0 
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4. The "Demonslratmn One" program apixar- 
ed in Issue 5. 

First, the answer tii May's problem, 
finding the H.CF, of two numbers. 
The original Euclidean algorithm required 
you to divide Ihe larger by the Bmaller, 
retaining only the remainder and Ihe 
smaller from this division. This is then 
ileraled unHI the twu numbers are tiie 



DEMOHSTRAHOH 
TWO 



instead, slopping when the t 



numbers ENTER 



stack, [f they a 




on the stack s 






mme back lo ■BEGIN 




version iif FORTH a 


able but you ca 


gel your hands on a f 


lett-Packard pn 


jgrammable calculator 



is HCF on the HP 29C CALCULAT- 

1 (LABELS THE START) 

{KEV IN THE FIHST NUMBER) 
IKEV IN THE NEXT NUMBER) 

! (EOUIVALENTIO BEGIN) 

(ROTATES TOP TO BOTTOW) 
(SUBTRACTS TOP FROM NEXTl 
(GIVES ABSOLUTE VALUE) 
(EQUIVALENT TO SWAP) 

CTEST FOR END OF LOOP) 
(EQUIVALENT TO 'END') 
(LOOP IF NOT TRUE) 
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!SL^ HI'cilcul 



,ind has available commands similar to 
UUP' 'ROT' and 'SWAT'. For example 6 
ENTER' givesa '6' in Ihe display (lopoilhc 
stack) and another in the ne\t-lo-top. 5o 
'ENTER' canbeusedlike'DUP' 'SWAP'ij 
representedby a key marked X«Y (X is top. 



H/S(0 175)R/S(0 175 50) 
ENTER(0 175 50 50)R+(SO 175 5C 
AaS(0 SO 1Z5)X<V(0 50 125 0) 
RKO 50 125) 



nerator. The 13th. 
; fact thai 13 num- 
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the nexl (only starting again on a sucti 
If ypu already have an egg in the indie 

boi again. It is this last trick that gives 
lo the 'Fermi' Distribution, 

After a time you find the eariy boiC! 
fullwilhataiE-offinthehigher-numbi 
boxes. Not being allowed to put an ej 



, tit JiblnbuBon li- 



ter in whiih IS said that FORTH h, 
readability because of lis reverse 
look'. Fact is that all languages hai 
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languages 



boi Voustopatlhefirslboxandthrawa , - - 

die having dedded on a number lo consti- ^= readable a* our everyday language then 

tute a success. If you are successful you ' suspect they will be just as impredse. 

throw again to dedde which egg-hole to „. ** ?" encouraging note to end on, 

pul an egg in and then go back and 

again, "If you fail at any box you pass ( 
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Applications 

The use of digital compult 
process contro! is not new. h 
much of the development c 

economic reasons, however, computer 
control applicaHons were restricted to 
large scale, expensive prTijects such as 

The advent of cheap LSI computing has 
dramatically reduced the cost of digital 
control, the most important aspect of 
the vastly increased range of 



applied 



which 







eplac 



St the CO 



nachine, 



ply add a special 

will be directly wired to 

s will be badge readerti or 

key switches manually activated by the 



operal 



Since such 3 concept involves the use of i 
communications system the question cai 

can be profitably coupled to other comput 



thei 

The process control computer concept 
has tieen implemented on two levels: 
supervisory and direct closed-loop con- 
trol. Data logging and display is arguably 
a third level. In a supervisory role the pro- 
analogue controls, the set-points of which 

analogue converter. For direct -digital con- 
trol the instantaneous output variables 
from the plant are measured by sensors 
sampled repetitively and fed to the com- 
puter via analogue-digital convertors. The 



iuitable closed-lo 
many years, I 



attraction of a digital controller over an 
analogue controller is its potential for 
implementing more sophisticated and 

puler inside the loop is more complei: than 
supervisory control. 

trol scheme the operator interface can be 
improved; e.g. utilising colour graphic 
displays to substitute for banks of meters 
and alarm hghts. 

In addition to the more sophisticated 
closed-loop control systems, most 
machinery requires some form of sequen- 

implemenled by electromechanical relays 

the best of both worlds is possible: impro- 
ving the quality of a sequential controller 
by arithmetic refinements, improved 
operator input and display and improved 
reliability. It now becomes a relatively 
simple process to add data capture 
facilities to the controller for local display; 
""' nporlant. for integration in a 



■ the basic 



tics, automatic warehousing, etc. becomes 
viable with cheap controllers. True Robo- 
tics, machines which will perform com- 
plex and variable functions as opposed to 

control in itself. Thus any automated fac- 
tory will be a complex of integrated control 



logging, must eventually be coupled to 
higher-level supervisory machines. By 
adding data-capture equipment on a fac- 
tory floor, then production levels, down- 

etc, can be recorded and displayed Bet- 



; and loading 



luldbi 



ited to the c 






the la 



ork. It n' 



nade cl 



isidered from the i 



■h concepts 



failure, information which is immediately 
relayed to shop-floor management. 
Machine efficiency measurement and 
planning of preventative maintenance are 
all possible. One point that should be 
noted now is the potentially dangerous 



pracHcnl pnibiems created by the wide 
range of disciplines involved, Imm com- 
merdalDPlo process control engineering. 
It will not be easy to inlegrale people vaho 
are traditionally isolated and, in many 

important to realise that the greater the 
reliance placed on computet conhvl. the 
moreaccuralemustbethedalfl — inadequ- 
ate shop-floor data capture has ruined 
many systems in the past. 



sequential device, special "real-lime 
operating systems" have been developed, 
particularly lor minis, to schedule and 
control the execution of tasks on a priority 
basis, activated either by cutema] events 
or synchronising requests from other 
tasks,' The software system is pretending 
that the single computer is a multiple of 
small dedicated processors, closely cou- 
pled together, in other words, simulaang 
parallel processing. The route through to 
multiple physical processors is rather 

becomes available. Add to this a practical 
consideration that a process plant may be 
very big so that the cost of cables connect- 
ing sensors and actuators back to a central 
computer can exceed the cost of comput- 
ers. Thus multiple localised control com- 
puters linked together by telecommunica- 



Industrial Control 



a computer to code and multiplex infor- 

Telemetering systems abtady, 

both lightly and loosely coupled systems; 
loosely coupled sub-systems, each of 
which may involve tightly coupled pro- 
cessors. The tightly coupled processors 
are a solution to the requii^ment for paral- 
lel processing, which must be superior to 



e the 



fails? If the control scheme 
depends upon variable dat; 



the other hand, if the control scheme: 
designed so that thev function in the r 
with their local variables and will 
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regarding set points for optimised per- 
formance. Failure of any system compo- 

to identify which processors are the more 
critical and therefore which to duplicate. 
However, the concept of "graceful degra- 
dation", whereby a (ailed processing ele- 
ment is replaced by another, rejecting a 

the processors and their associated sen- 
sors/actuators are geographicallv distri- 
buted. Graceful degradation can' only be 
implemented by multiple processors at a 



sely 



appropria 
collate dal 



jn between subsystems 
c-through, a degree of 



irchical concept is also very 

from the individual machine 
ind display local results. This 
?d 1^ a local DP coitipu- 



becoll 



... _._o feeds 



uling. 



jssing, stock 
s is a natural 
■hvork offers 



jiciting prospect is the usi 

ligh -speed and ring- type s( 
r to those proposed in off 



a Processing (DP) 



d updates of then 



used as the basis for Bill-of-i 






Ived on the hinge of a d 



hared programs, etc, m 
high-level network systi 



1" piped 
he simplest level, 
for data transfer 
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I tive— COBOL or BASIC sys 
level of the hierarchy, the dat; 






:. Suita 









apcrating-systemB (RTOS) are well eslab- 
lished for minis bul micros are currently 
far well less calered for— INTEL'S RMX-80 

Unfortunately, most network software 
has grown up around a specific manu- 
facturer's pradiicts, i.e. SNA (IBM| and 
DNA (DEC). The noted difficulty of inter- 



It in PROM and physically tri 



volved. An inter- the i 



level hi 



igher 



Software 

■ already identified the need for 



oping application programs 

variety of tools. On the DP side trans 
tion processing and data iMse software 
needed. It is highly likely that dislrihu 
data-bases or at least remote interact 
software are also needed. Since rrn 
frame machines may often be involv 
Transaction Processing CTF) monitors 
commonly used, but smaller systems, i 
the on-site supervisor computer, can t 



icroprocessor 
t the problems of 
supporting Microp- 
nent Svstem (MDS) 
Emulation (ICE) is 
vill provide high-level 
meesecutivesupport. 



[ill remains the 

machine, say, 
contained and 
In the case of a 
item the choice 

created a need 
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TRS-80 SOFTWARE 
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/^ Custom 



y Business 

v/ Psisonal 

^ Games y/ Utilities 

6 Years Microprocessor Experience! 
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APPOINTMENT 
WITH A COMPUTER 



In this article Ihe applicalion 
microcomputers only lo Gene 
Denial Fratice will be considered, 
this comprise* ttie vast rriajority of 
dental profession in Ihe UK. 

At tlie present lime — April 1^80 
there aie proliabiy less than twenty den 

the UK. although several companies have 
been interested in this market. 

Eigfity per cent of dental practitioners 
work in group practices and altfiough ttie 

ten per group practice, 40 per c 




Dentistry 


anbedivided into three main 


rcfls wrth regard to computer a 




1. Practic 






2. PatienI 
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gfmmt. Can be defined tc 




subjects as: 
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Practice Management 



Patient medical prob 


ems e.g. Dial>- 


Are'cordofthetreatm 


ent performed 


ateach visit plus rele 


ant payments 




iresentation o 




, a multipli 


square grid called th 


dental chart. 




se three appli 


n areas one can unc 


ver the point 



"Eighty per cent of dental 

practitioners worif In group 

practices" 

2. As the NHS patient charges increase 
ment more cash is handled by the recep- 



that in all smal 

4. Stock cor 

agemcnt infon 



1 would not justify purcl 



Patient Appointments 

ine denial hygienist, there will l>e five 



be free if the other receptionist is usinR 
t. The worst possible situation is: 
My name is John Smith and 1 have an 
.ppointment with one of your dentists 

o examine all the books only to find with 
■xasperation that his appointment was 



Once again aU the other functions listed 
under appointments are useful, but the 
main benefits of computer appointments 
are the ease of making them and the speed 

Patient Treatment Records 

probably see 2,000 diffirenl patients. In a 
five-year period this could be 3-5,IXXl and 
varies greatly from practice to practice. 
Usingourhypothctical four-man practice, 
there is a need to store 20,000 record cards 
and to be able to retrieve them quickly and 



■ able t 



on these cards is vital to 

the best possible treatment and very 

important for litigation purposes, 

records and being able to retrieve them in 
two-lhree seconds. However, the dental 
"chart" imposes special requirements on 
the VDU to tie able to display the approp- 
riate graphics. 
This naturally leads on to a considera- 



equipmcnl to be expandable. A p 



vEiy fnisfraled (o have puichawd a 5y5- 
tem not capable of multi-user facilities 
(more than one VDU being operated 
simultaneously). Also muiti-lasking is 
vital (the ability for the system to run dif- 
ferent progjams simultaneously on the 
various VDU's). 



Dentists 



The nun 
multi-user 

Alpha Mici 






iystem, a 90 Mbyte disc unit, pro- 
printer and at least sb. VDU's 
e required, which is a lot of hard- 



if such a system can be 
tv of the hardware co 
■cd for the three diffen 



a managen 



appoin 






iwellaE 



could bt 



the (loppy discs redundant but the oriei- 
nal VDU, processor, printer and software 
would be used. This expansion capability 
cannot be overstressed because once a 
computer system has been Ibui 



houghtof; 



ireastheyhadi 
ind if the svstei 



wish ( 



A word of caution 

To the prospecHve buyer, the author 
would suggest the following points: 

1. Ask to see a satisfied customer who 
IS not mvolved with the relevant com- 
pany, 

2. Make siu^ the company has a reput- 
e background of computer profession- 



Cost Benefits 

terms of increased practice efficiency, but 
in hard cash terms it is difficult to quan- 
tity. There will probably not be any staff 
reductions, but the Ihriiughput of work 
will increase together with a reduction in 
appointment errors which waste time and 



and not a 
costs are investigated thoroughly for each 

4, Make sure the system is capable of 
Jemg expanded. 

5. Check to see that the relevant hJHS 
Jnd professional safeguards are present. 
;,g. abili^ to print separate NHS and Pri- 



6. Do NOT go to a software compar 
who have no specialist knowledge i 
dentistry as it is unlikely that they caul 
afford to spend the time [and money) i 
acquiring a detailed appreciation of yoi 
needs and develop a special one-off sof 
ware package. 

7. Decidewhatitisyou wantandmaii 
sure that this is what you buy. I 
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MAIN LONDON 

SORCERER STOCKISTS 

EMG 

01-688 0088 



We are specialists in complete installations tail 
made for your business requirements: 
WORD PROCESSING SYSTEM £1999 
ESTATE AGENT SYSTEM £2999 

LEADS AND SALES SYSTEM £2999 
INSURANCE AGENTSYSTEM £2999 
AGENCY SYSTEM £2999 

COMPLETE BUSINESS SYSTEM £3999 



For the Sorcerer Specialist: 
Sorcerer Systems Desk 
Mains Stabilisation 
Cooling Fan 
Memory Upgrades 
Servicing Undertaken 
WP Correspondence Course 
Link your Sorcerer to another Sorcerer 
Link your Sorcerer to a Main Frame 
Full software list on request 

6 COPrES OF SOURCE MAGAZINE ONLY £5 

Write to Dept CA7, EMG Microcomputers 
Ltd., 30 Heathfield Road, Croydon, Surrey. 
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£4409.00 for the system with VDU 
CROMEMCO SYSTEM 3 




ON DEMO NOW! 
The Cromemco Z2-H 

For only £5380.00 gel Ihe reliaWlily ant) quality ol 




CBASIC2,3rawecanoHer 



Gbaaic, MacrnBO, anfl CP/M tar \ne Norlti Slar Horson 

XITAN SYSTEMS LIMITED 

23 Cumberland Place, Southampton SOI 2BB 
Telephone (0703) 38740. Hours Tuesday-Saturday 9.30am to 5.30pm 
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The SIMPLE way to master 

• PERSONAL TAX- 20-pluB ways to aave 

• STAFF PROBLEMS - Tax-efficient rewarda 

• VAT - Nightmare made easy 

• CORPORATION TAX - Plan ahead to save 

• CAPITAL TRANSFER TAX - Pass on aU wealth 

• CAPITAL GAINS TAX - Prepare for big changes 

• PENSION SCHEMES - Big savings possible 

• GOOD INVESTMENTS - Unhiased assessments 

• OFFSHORE PLANNING - Beat tax havens 

• DEALING WITH TAXMEN - They're human tuo! 



The unique WEEKLY updating service for businessmen, 
(■<:ountants, bankers, solicitors, doctors and the self employed. 
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BRITISH MAGHIHE 
SPEAKS FOR THE DUMB 



A British computer dcsipi engini 
Chris Gos5 of Twickenham, 
Middiesen has developed a device 
which will enable Ihe dumb lo communi- 
cate without (he use of sign language. 

It can also be used by those who have 
teoiporarily lost their speech through a 
stroke or some other cause and can help 
stammerers and stutterers with their 
delivery. 

Chris, who was recently (17.3.1980) the 
recipient of a £1,000 prize presented by the 
Natfonal Research Devebpment Corpora- 
tion at a function held at the Inn-on-the- 
Park Hotel, London, esfimates the speech 
impaired population in Britain at around 
100,000 which docs not include the deaf 

He admitted there are already speech 
aids in being and mentioned the early 
Possum, typewriter and the more recent 

likely to be used by people with multiple 

object to the fact that the Possum is 
enains-powered, obtrusive and generally 
unportable.* 

The Talking Brooch overcomes those 
two factors. Messages are typed in letter . 
by letter and the visual display can be read 

able distance. Also it is battery-powered 
and very portable, 

Mr Goss's device, however, is the first 
to use actual speech. It weighs about a 



pound (Ibl and cm be hdd and o 



iimple, the keyboard needn't t 

thing normally, can bemaintaii 
Dssible with the other 



fixed to a lapel, and a keytxjard. 
rho keyboard employs a type of coding 
ieiect the words lo be spoken, obtained 
pressing buttons on the device. Having 



letters. So three of the keys arc us 
shift up to another level which will h 
different set of letters. Some of tlie 1 
in this row may be the ^me as those 
previous row. If so, they appear I 

There are four different levels, 

words. Using this method, theuserl 



led. That is 



_.,„_ J e affected 

erson's face to read the visual display. 
To operate the keyboard, the user must 

ihich people with speech defects have, 
nyway The keyboard consists of 12 keys 

---onitobespoken There is a vocabul- 
250 word-patterns which can fairly 
■nded to 5(10 words or 1,000 

all250 



easily 



word-patterns and has touno a way lor 
easy and quick selection of a word. 

Thelettered-rade is in itself unique. For 
example, "ani" is enough tar the word 
"animal" because Mr Goss has disco- 
vered no other words in the English lan- 
guage begin with those three letters. So 
nine of the keys are assigned le 
are used lo spell the word in its 
code — that is, by pressing th 



epealed without fraving to enter it again. 
Perhaps the most important part of the 
evice is the synthesiser. It consists of a 



thesi 



ehoi 




needed by the 
ation. the syn- 



how long it is. The speech input is then 
amplified and fed to the minute speaker 
which may be filed, as previously men- 
tioned, in the lapel of a garment say, or 
some other attachable place. With small 
adjusttnents, the device would work as 
well in a foreign language as it does in 
English. AH that is called for is a person 
who speaks the language. It is then tr— ■ 



n the SI 



English. 
■St Chris sai 



priced his device a( the surpris- 

figote of £300. ■ 
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ressing inform, 
shown in Figtiii 



'lener gave the grealesi 



' conversation between persons 
' Bnucdlnelnslructtngaman 



^ familiar eiample comes 



messages arrive in the fomi 
symbols and numbers. They pn 
tional knowledge about the ei 



' ^^^^^"^"T ^-^ "'^'' '"^ """"■'"y vious Sc^ that b^usir'Z''o^ani^Qoa 

V^ .^H^JH, ™""1'*"'^^' "" '"'^l are goal-seeking svilems and a goal iped 

^t^^Sg"*'^^"^^"^-""^^'^^^- f-t" l^^iz'^^rXT'f ""'■■*' 

■n-e outputs (new messages) generate that is av^labIe^o'^s'!n^he Tppmpria" 



f. This i 



peopled"? 



■ transcribe Ihem In the starvlard toniial 
' record/storsittemlnaaurtablatormal 
' tiller Itwm lor generating hinher 



or merged during the various processing 
stages as stated above and culminate in 
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INTERNAL ENVIHONMENT 



ime and pbre It follows thai Ih.^ kev lo ^^^^i^^^^^^^^^^ rrocessmg oi me mesHg.^ 

PuhprnPtir^ '^f'" '^^ message linEormalionl is il- 

■ th« understanding of organisalio™! UyDBmeilCS ^^^^j ^^ before a dedsmn or decision, 

behaviour ^^^^^^^^^^^^^^^^^" are taken, the message has lobe analysed, 

■ the predictability of a system's re- j„t>|j.n,s vt'p shall nut eo inlo infomia- converted into a format which faaUtatcs 

■ frean^y'sisanddesl^rl'^o^a'syslem's t*"" 'h«"y ^^ fPP^«* '° t-oaiess and J'3"^;^'„''','^^;;gn°B|;'' Xrlnarin^We 
struwure* management Be ds here, but make use oi incoming message w,th tl,e 

■ttie deliniliDn of objectives .0 be «ime^of^,rs underlying co-c-epls ,n ovr ,„f„^,^y„„ ^i^eady sS>redm Thememor. 

rf I f 1, mnybetliatFurtlicrinlormalionisgeneral 

iesintheimprovemenlsofmesMgesgen- Anexampleotamooelotanumancom- ^^ ^^ ^^^^^^ ^^ l^j^^ ^ decision in re 

■rated both intemaliy and externally. Tfiis muracabonsyslemisshowninFigureZln ^ngg,;, ,|,eme.Base received 

nt.m,arge,y.U.supon t ^Zt:^""Z^ZT'^^nZ^ ^' Trt' :T!!::.^ZlZ.^i 

■ reception on tlie shop-floor. The personnel director ^'^ ' ,p^ However, at this stage the 

■ transtormalion (proceBBins) and who has parBapated m ""^""S this dea- i^p^^^g^ ^^^ ^^ subjected lo distortion 

ployees concemed through their trade 

union(s) officials. Here Ihe message is , MlaundorBlandlnB the message and 

'policy dedaion on redundancy' Themes- merging « wHh irrelevant Inlormatkin 

(source) and transmitted to various people meoBBga 

concerned IdesBnatioti) at three levels. , Qpimong prejudices and subjective 

MnHol rtf a ""^^ '^'^^ '^*" '^f*^' ''^'* '^^ *'"'"" ^^ judgements of both indlviOuals and 

Mode) or a ^^^^ i„ P,g^„ 2) in making some ar- ^^Jp,; ^ic, 
COfnmuniCatlOn system rangements with all parties concerned in 

A nd r Ifi d I ti of a'^^P''"S-"i^ctih8'"'3mendinglhisded- Transmissionofthemessage 

teims of the purpose for wliich it is con- a communicauonsys e _,,,'.. 

^ ^ ,1 un,.,o„or in To-oraLmmlolai n the case of an mdividual thinking about 

stiucted. However, in general a model at R^gpHon of the message ^^le message received and trying to makea 

'^P" '" The communication channels Ivanous decision in the light of known, unknown 

■ identify Ihe dominant features of a sys- persons involved in this easel receive lhi5 and uncertain informalioil. Or, if can be 

fam understudy message, which may ^.ufter from senous written. The transmissioninvolvesissmng 



modefrjMnWmlted'™ "^ * " '°'™' might have been included up to this stage 
• It Is not Intelligible due lo the jargon ,,,( ,y,g communication system will be re- 
us "all^thTctasLafmodeTofcommunica- - It Is distorted due to ifrelevant detail, messagemaysuflerfurtherbiasesbecause 
tion which was developed in information opinions and prejudices ..... ■ nf nta 
tackHng telecommunications engineering ■ II Is t« short or Wo long; and bo on. who have recslved a message may mis- 



esBage received. affected 
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effect 



This perapective of a commun 


cad on 


symbols, letters 

is the formal aspe 
transmitting the 
following enampl 


problems of undeistanding 


uals 



lerefore descifhes hi 



'xpectedr A famlEidr ex- 

c is sinking". It is perfect in the as- 
of syntflu and semantics, but the 
c was supposed to be unsinkable; 

sS'far P"E™^'''^ aPPHes toall forms of informa- 



■r the 



sponscs that ar 



catedar 









not slashed, the romputer will not be a 




to disbnguish between the JellerOand 


■ how do these r>lnio..^i« aH«, ,t» 


number zero (0). The relationships amo 
numbers, letters and symbols used in t 






with the fotmal rules of this laneuaee a 


or oral, as well as geshires or fadal en- 


the same as that intended, 

Scmonlirsisconcemed with the meani 


Bon horn an individual, group or system 
to another individual, group or system is 
absolutely essential in any business and 

to establish the quality and the amount of 
inforaialion which anives at its desSna- 


rules are intended to eLminale the possi 
lity of 'ambiguity', so that infonnad 
about things is shared by the sender a 
the receiver, and meaning is thereby co 
veyed. 
Consider, for enamplc, an intem 






above e«ample {Figure 2) the messagemay 
suffer a variety of harmful influences. 






transmitted as far as .is svntai (gramma 


What is 














regular". One of my previous employe 
had several types of regular cu si omen, an 


mmmunicafing infomiahDn, and the pro- 


making use of It for the puipose for which 




difference between the original informa- 


IS no ambiguity of language used for Ihi 




(meamng) of the word "regular" in thi 



ded, It includes all 
torms oi communication such as watching 

agement e/iviranment the concept of 
pragmatics enables an individual, a group 
of persons and many groups of people h3 



acceplfd? 

A( (hispointinourdiscussion.it should 
be noted that the svnta,, semantics and 
pragmadcs areas of communicated infor- 
mation are interrelated end des of a pairti- 
cular message. Fur this reason, in Figure 3 
these entities are put together in their or- 



lerecanbemidiitrfira- 
nables the receiver to 
age in the wav the 
liould also be noted Ih 
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Computers and Medicine 



Introduction 
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MEDIdHE'S FRIEHD 



An adainced iociefy is 
Too fceniy b burden on 
collapse there or se 
deslrm/ Us f^jrk. Ir. 



up BsdIUilions thai a 



and injury differs Irom person to person, 
depending on the generaLcondilion of Ihe 
pal^ent, his or her family history, eating 



noch informal 
*, The sar 



staff, ■; 



ne appliei 



;r to other 
ited by a 



can be programmed 1 



._. ..le symptoms of .. ,,t„,, 
attack, may be "ordered" by the compu- 
ter, on presenting his identity, to merely 
telephone for help. A staff nurse may gel 
■ir.pluf ■ 






It the 



r "knowi 



■ 5lie 






can pro 



■eady . 



improve on, the tasks of patient c„.^ „,,„ 
protection: diagnosis of disease, clinic 
administration, financial functions and 
saving lives. And (his in some respects 
more efficiently, cheaply, and (frequently) 



patie] 



'ff alone 



1, and other ancillary hosp 



help the 



Computer information does not only 
lid nurses and other ancillary hospital 
itaff but also doctors and highly trabied 
ipedalisls. Thus, foe example, a computer 
erminal will instantly displav to the doc- 
or on hiE. rounds everything necessary to 



only be appreciated when looking at what 
numbers of patients are actually involved. 
Hospitals may have as many as 1,500 to 
2,000 in-padents; but on any given day 
there may be twice that number of out- 
patients, each one a special case. 

Bui it is not only the numbers which 
together pre.ient an ail but insurmount- 

used and where there are not enough 
staff, ninessesdo not only vary in type but 
also in degree and danger. And different 
patients may react entirely differently to 
the same disease. Resistance to disease 



le dune. 






patient is being given at the moment, 
what quantity and how often. These di 
may be all-important to correct diagno 



.usly ill p 
1, and w, 



ichever 






-...-,. -....^...,...„,t,^very change 

hours a day. With the help of a computer, . 
this is no longer quHe necessary. Thus, 
instead of watching one p--- - 



If may seem that this information could, 
far from helping patients, endanger their 
lives in some way if people receiving it are 
unable to interpret the information cor- 
rectly. But computers can be programmed 



control n 
patients. 
The CI 



n watching ovi 






checks the patients' 



th. 



well as the "quality" of the heart beat,' To 

irror, visual signals are supplemented by 
audible ones. If the nurse does not notice 
my irregularity in a patient's heart beat, 
sounds a bell to attract the 



1 if he has seen the tory, F 



-■ ...onomically, 

developed countries. But the u 
increase in health costs has little 
the increased medical use of ci 

publkr expectations. 
Take Sweden whose health se 



nay yet \ 



n. Ifpi 



Introduction 



I purpose 
The I 



iing Ihe 






,e fwlient. If the patient L 
ispital, hii details arc avail 
pLtal computer — anJ sot 



itcred, and what effect they h 






nurse by 1^85, and the entire natic 

year. However importanf the needs of 

skk, thai would be a catastrophe. j,^=...,.y ^- - s ed k 

Nor is there any reason to suppose that ^P^^j^^^HonTbut h^ sp^d can spell "']'=" ■" 

conditions differ greatly in the UK, The ^^^ difference between life and death. ^arnmi. 

signs are there: lengthenmg q-e"" for ■mereisahigherflhoughhjturejleyello r- 

operations and NHb treatment, lowerea , „ ^^^^ medicine. It. for example. The nurses icimmai win 

s^dards, and discontent about pay and ^"^P . „f his patient's when the drugs should be admin.sleied 

cor-ditions among health workers, "yr^pl^rns and his own computer does and when these are U. be ."'-''e^^P by^'^>'^ 

relt"n'e*on"pdv" ''"-■""" '"''-' "°'~'-™~-'.-."'" --/w'^n'the Snol of MsVwn. ° 



vould 1 



r link-up w 



: and final! 



'The answer is not entirely 

greater reliance on 

private health services' 






ill person might be. 



The 



be invaluable in a willcc 
surgery. For, after questi 



s. They CI 



the doctor checks thi 
the patients medical nisiory. ne tail B>i . 
step hirther. He can "ask" the compute 
what may be the underlying cause of cer 
tain symptoms and the best way to trea 
and cure the patient. By consulting Ihi 



ready = 



'plues" his computer to that of the hospi- ''now- ow is 

r; , o" r ^ ,.L .^„n,.i.,.t.i perhaps there m^ m^- ^•■-'■, r^-- 

al for an appointment with a consultant, K^ K computerised heall 

rhehospilalcomputerwitlthenseekouta ^^g^, J^, ,he sovernmenttakea 

ime and date for the appointment, report ™"„ " ^^ and make the inves 

jack to the doctor, and pnnl an appoint- ""b^ 

computer, ne makes use o. >y^..u^^ .uenl slip for the patient, T\^ computer J- ^ 

knoiledeeandmakessureofup-to-date -*"' i".f°™ '''^i>°^P'*^ ='^« """™t x.^,F,,fec..-n-™.■..^-u".^-^''- 

^v^^h-rd"""'"'^'"™''""^""' :n^'dtT,hf^5^^!": ^r^r;.r.>.H,.,™. 
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Hfullh SciTo 

11 care ward .s sBIl something 
•*ity. Indeed, il might be argued 
computers have nothing to offer in an i 
vironment which depends on the appli 
Hon of highly developed medi ' 
nursing skills. In fact a signiBciini 

times of finanaa 
thoHsldlbtobei 
tothdrgrealestet 
When a patient 
sive care ward his 




ckgn.und moni 

iting linker, BASIC and 






unable to pump blood against i 
' ' starverf of .iiyger 



and the 



FORTRAN, 

eluded which gives access 
functions through FORTRAN calls 
lows synchronous, asynchronoi 

or I/O-driven FORTRAN subprogr 



■"'"";"." "■'°' ''Ju":e5ana in- fig. 1. Tht prololyne le 
Jchlcflt signals from the body ,t. I- "I" 

and temperature measuremenl; 

I pra-esrcould^'^umma'ri^^H """'"^'V monitor ICP. ''^'' ° <^^':^' Jobs of signal conversion, process- 

If-P i« m»,=..~,H 1... , .^,: ^ _ 'i!l?f"l '''^"S.*"Pf* ."Written in FORTRAN, 



■ 1. DalB logging i 



d pre-proceaaing 
I relectlon). 



duce 



rtolacl rejectli 



ill The signal is n 
!d and output on 
:e often shows ■ 
mtaneous fluctua 



II hole drilled in .. 
Tially amplified, f 



display 



1. Routines 



iroducti 



i on the 



I of re 






nswilt been 

'5 information which c 

lo has ^^ 'iipending ICP ri 

imary "■ moreeffecbve trc 

Jf fur- Four years ago lh( 



...Tbe BASIC, by „ ,i<.uruiurgcon, ana ru 

ons which make the the sttTichire of direct-access di^c El 

?nd analysis of ICP common to both high-level lanEUSEes 
ontroloflCPmaybe , ,^, . , ^ ^ 

ilorine must be con- toregound program the pirai 

gmusioeeon sg„i,l, wb--'- ^ ■-- "^ 

quency C( 
ously at 



ire used and high freq 

in the signal are lost incse 

are potentially useful and 



odulated by lower fre- 
i(s, is sampled c.nlinu- 



laltheycc 



within ( 



chase 

with the aid of a grant frBr^i Trto'n-R;"' 

search fortheCrippled Child. The aim was 



a PDF-II/, 

lid of a 



-.._ ..Muutions of these changes 

stored on the data file every 15 min- 

l the background environment for the dis" 
play of short-femi ffends. Also calculated 
is an index which is related lo the elasti- 
vity, or "tightness" of the brain. It is this 
mdex which for the first time provides, on 
line and in real time, the eariy warning 
systetn that had been theoretically pre- 



dieted. 

When the system was implemented the 
rules for giving the drags which control 


Monitoring 


ICP became much more simple and ob- 




jective, a decision being made every 15 


limited when divorced From the rest oi the 


minutes and based on the time-averaged 
pressure mean and indei. Since it was put 


ment data. 


into routine use over 100 patients have 


Clearly, the system needed expansion 


been monitored and a database of over 


software package, which was fuoctiona 


10,000 hours of ICP data accumulated. 




and had proved to be verv robust, was 


Ed above. Although the ICP data could 


e«travagant and almost filled the availabl 


memory and so any additions would m 


voWe either the purchase of extra memor> 


form the basis of the treatment decision it 


or the re-writing of the software in more 


was not, by itself, auffident. Many other 
aspects of a patient's condition can affect 


effident rode. We had already rejected a 


unacceptable the use of multiple, standarc 


his ICF, or be affected by it. Even simple 


terminals for the input of nuraing dal 



at which it excelled - rea 
-, scheduling, bulk data 
val and graphics display 
bassoon obvious tiiatno 
iilable product would 5. 



e intensive care unit. During a patent's 
-St days following a head injury up to 50 
fferent parameters may be measured by 



ver^ charts. In tjrder for a 




nal system to 


be successful ilm 


ust.atveiy 










make the da 




essible than the 










The prototype termina 
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eloped and 


built at Pinderfields Hosp 


tal, 




Figure 1. Ev 








miter is assigned a single 


key 


onthekey- 


board. Depn 


■ssing a key 




tes entry of 


new data thn 






keypad and 


also calls up 


a display of the 




hours' data 


otthatparan 


eter 


A separate 
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transfer of 


11 cu 


rrent para- 


meter data 


D the FDP-1 




storage, to- 




the on-line ICF 


ata, on the 


patient's da 


a eie. Com 




parameter 
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than 12 hou 
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ods longer 
n the VT-55 



Loughfxirough, who collab 



Fig. 2. Dola capture terminal and ampulerpump besides ho 
physica] pari 



itaff oi 



rrComi 



ing the patient can alter the hydraubcs of 


now ould 


ted and would not support a 


multi-tenr 


linal operating system. Fortun- 


low pressures can be recorded. When it 


ately, the 


microprocessor revolution was 


came to retrospecUve analysis of treatment 


now well 


under way and the solution to 


patterns in order to evaluate and improve 




's limitations became apparent. 


By using 


tflligenlperiphenils for data cap- 


tional pen recordings but, again, it was 


ture and 


many other system improve- 


merits, th 


PDP-U could be used for those 




The terminal cont 
ters Ltd. 6502 Eurocard svslem with 8K 
memory and Teletext formal VDU card. 
Software has been developed in machine 
code and is stored on a 2716 EPROM. A 
second EPROM contains display scaling 

Communication with the PDP-1! is 
through a parallel-line bus which is daisy- 
chained 10 each bed position in the ward. 
The video monitor is a 7" Visionpack From 
Digivision Ltd. produdng a high^quahty 
display at relatively low ci 



jressions are necessary and signiB- 
vings in nursing time are possible, 
ng given the FDP-11 access to all 

; process completely to the compu- 

i to put the administration of drugs 

Bering ICP under direct computer 

■ontrol. Technically this became possible, 

ibility of remotely-controlled in- 
programmed with all the 



Fig. 3. syslmi mtssflS'^on 



fety feature! 

■ mecUcally acceptable. 



Moniloring 






of ICP control and savings in both nursing 
hme and dniB usage. 

The replacement of nursing charts by 
-■- captur ■ - 



and requires 



high quality hard copy, preferably in 

graphical form, must be produced for 

- .. ... ,. ^^^„.^,, sponsible lot the patient '5 care. patients' records. Similarly, the actual 

used for (he adnurashaQon of „ ^ quantities of drugs administered by the 
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Figure 4 shows the dosage of one drug 
(Mannitd) which had been given by the 



So far as future plans 
produce a data capture 


e objective is to 
emilnal for each 
ward and to ex 


les of patients. We are for 


tunate enough to 


monitoring fadlilies hav 
grated and we believe th 
the exception, but the pat 
into the Computer Age, 


been fully inte- 

1 this will not be 

, .we move 


lahn Mason is a Sen 
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News 



Letter from America 



Peter Krass 



T philosopher, Benjarmii Franklin, i 
marked Ihat "we must all hang t 
gether, or assuredly we shall all FiSng se 
aralely." The year was 1776: the event, 1' 
signing of the U.S. Declaotlion^of Ind 
pendence, Despile the passage of tin- 
Franklin's words still ring true for loda] 



need help fi 



liCfOCO 



any ven- 




mplainls. "When 



n New Yorl 



:f with an emergency telephone h.it-linc. 
Ti Apple has about 700 dealers in Ihe L 
Br According to Ceilings, about three-qi 

ianeW For these, and other reasons, of A Radio Shack (Tandy in Britain) users ters of Ihem are actively involved m 

microcomputer user graups are springins group, "you have to know what to do. company s dealer ttairang and assista 

up across the American landscape. And that;5 'when', not 'If.- Alexander prc^rams. 

SomeoftheseuserBTOupse^stasinfbr- says that the company usuaUy provides O"^^'^ "« 

malion-dispersing organisations. Others adequate repairs from its service centers, says that Appir 

see themselves as problem -solving But, he says, canying the machin. 

bodies. Still others work in an adversary store is a hardship, especially wl 

relation with the microcomputer manu- computerisurgenllyneedcd, 

facturers. On the other hand, there seem to be 

Among the latter is a newly-formed many user group members who are at 

organization, the International Microcom- least satisHed with the support they re- 
Springs, Colorado. The new group says it responsive. I'd say they're fairly good," 

vAll confront computer vendors with the says George Saladino. Jr., also a member 

comp.laints and problems of its members, of a Radio Shack "'" *'■■' """ 

whii. it says, have traditionally been ■ 

noredby the companies. 



r needs and is usually very coc 
lien the tive." Apple recently bought oul 

11 lobe theiimproved dealerservice. 
) are at Another miaocompulei ven 
they re- modore, once had a less than pi 



. and this has 



Com 



ind one-half years that 

iroblems with tl 



«o also provides them with insln 

lio ature The company is also ■ 

ad grade the quality of its deal 

/.■' cording to Chuck Fowler, C 

best''triend,"the.ema7nori^'''"^=h "^^'^ Sal'adino also notes that Radio Shack has director of customer support^ "When w 

for an enemy. Although the group^s recently ^"PPj^^^^^^l^^J^^^'^^'^i;'^^;;, °' ^,.!!, w»-v" 'li'dv w^d^ ou°orJte 

ty equipment discounts for its members This, he says, is a step in the right 

and publiah a bimonthly newsletter mad- direction. 

^^:^t'°se'et"iLrtrgZ;TarZe "- ""^r'^s-,rrn1n^fi™; ra';rorthaVir-i;;;ir;h^o™ugbTnd".; 

!:^!:-„;dateother.hancoLtf.S2.regi,s- St^r/.'^n^C^^^-: lAC i- ^::t::,,^^T:..S<lT:o'S, 

■gamzation ^p. ^'We're constantly upd 



r. We've i 



eady wee 



Fowler 



in Colorado Springs^ nor do 
either li 



rits founder, Robe^M. '^LdeT^Appkuse'. ,..-, - 

bsted telephone number ^g p^^^^^ Ireland, England, West 
Ceimany, the Netherlands, Australia. 
Canada, Japan and Venezuel; 



;adds 
: another vendor, Radio Shad 



i by 



Silven 
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clubs, representing some 20,1)00 u 
idning :',;;;;~;™,;:u;;rg^ups a^e gen- -with all those machines out th 

erally organized by computer makers, e.plains, information Oissenuna 

Theyusuallyexistonlyforlhemorepopu- inadequate^ Maybe th^s no w 

lar machines, such as Radio Shack (Tandy vendor to do it nght. They re in I 

in Britain), Apple and Commodore nessof putting out a product, 
computers To gH ,hjs need, the group wat 

Althoughfewusergroupswercspeob- i^^^ October. lAC's stated go 

cally fornied to wre^t additionaUupport ..gp^ead the word" on software upd 



Radio Shack encourages loc,i 
handle customer complain! 5 
blems. Bui it does publish a m. 
newsletter from its Tenas head. 



^'SEzh£Jt"i:t"£:IS, ''i^°^''''l"P'?k-i:'-^?'"l »"°p«TS.£f..'"''R.*™f.; 



further than thev have so far," says Jim 
Chladek, leader "of a PET users group in 


mill for news. There was a real need ior an 


these delays are unavoidab 
in the boondocks, 1 defi o 
fast service, even from BM 




helping us." 




Apple says it is also doing its share to 


computer, things would L d 




keep Its customers happy. Our dealers. 


worked since the day it was bought." 






According to Chladek, his group had 


port manager lor the CaUfbmia -based 


. Editoi's Notei Tfo a 


equipment, particularly the disc drive and 


company, "We provide our dealers with 



From July 1st 

this magazine will appear on 

newsagents' shelves throughout 

the country 




we believe it won't be 
around for long! 

If your local shop sells out, don't panic. 
Write to us, Business Computing, 
4 Valentine Place, London SEX 
enclosing your details and 75p and we'll 
send you a copy. Better still, send £9 
and we'll send you a copy each month 
for a year. 
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The Microscene 



Viewpoint 



Martin Banks 



MERCHANT DIES? 



J:; 



ferni shops, Ihere has ever since been c 
Ihe lips of manv Ihe ofi-quoled quesho; 
"is il the same as selLng hi E equipmeni: 

prompted a range of gmnls and hjrrowe 
brows from the knowledgeable, for Ihe 

"Nd", biif had a sneaking suspicion th' 

Well, following Ihi 
Moon, managing d 
Microsystems, publish 
Df Cm 



e by De 



o the I 



1. Cui 









^D well over 11 
prnducts as hi li and 
111* outcome of this li 
be of more than pass 

computers If it is sue 
the real winners. If, h. 
cessful, Ihey could e 




II is in this latte 


r area, ho 


weve 


that the 


differences that 


go agains 


men: 




micros appear. 








The software 
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ally Am,- 


ware! for hi 6 s 


ysiems is 






datdised. With 
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y Iho 




hardware syste 


n. These 
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ere, and 




ideal pn 


duct 


for mer- 


chandising tech 








puter softwear, 
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rurming at 49-" sr 






There is at last 


a Lttle bit 




dardisa- 


tjoncreepinginti 








Even the saute 's 


andard'ca 




ct offer a 


tolerance that is 


equivalen 




y, 28-37 


rpm in hi e sysl 


ms. So fa 




only real 


way round this 


is for us 


rs to 


select a 



I Iwiress in the UK. Yes, it 
I dnnilnated by Ihe US mam 
to the point of the tola 
lanufactuiing effort, 
i, the Japanese present 
■.coming nobceable in the arei 
IWrc, and Ihe Japanese will 
lefion to penetrate the microc 
Ijlans marketplace (and will 
■mote than averagely successt 
riy, the diahibulion side of Ih 



■e problems 15 
ndising led 
i over the yea 



led sensible to foil 
rilalisedenvironm 
ently sensible. 



e why such Henry Ford's 



analogy for r 
provides a s 



ample, the , 
li fi in fact 
icrocompul 
■nple syslei 



Viewpoint 



1 hi R). One day 



er^l? prices . Mo: 
ed out, andihe 



IS unhkely lha( Ihe i 



iloui of the cabinet. (OK, 50 with 



a lo benefits of buying a system 

are This is fine in theory, and ce 

pro- marketing. Unfortunately, 1 

I ihe cause technology - any I 



zz 



is another aspect of men 
:h 15 dubiously related fc 
T selHng. The lechnique 



can be supported, and i 
ally gain the benefits of 
integral part of tfiis, h 
impUdtly depends nn 



with the f 
these cost s 
help the cu! 



rv different. The 
nblem lo solve - 
lated ones. It will 



)wn. Together 
k purchasing. 



ally define them lo then 
before deciding to buy a 



Theec 

chandising is being altempt^, is pr 
even more importani for the staff 

the salesperson doesn't undeistand 

iny CU5 
. Then 



ly crippled. 

achines, TV 
minentlysui 



pistem). ft takes people i 

and then' mo'r^time'lo%ctually define a 350 wash cycles, it doesn't sound a 

configuration out of all Ihe mutually e>du- as seven years, which is the equiva' 

sive options available that will actually do one wash perweek. Use them achini 

the job. Il all takes lime, and Ihal lakes than thai and . . . well. Use it evci 

most of the money And merchandising is and it won't last a year. The pomi 



IPOWERFUL MICROS 



AT THE 
RIGHT PRICE 



• .\1ulti-Ub«»,Miilli-la 

• Multi-l^nguu^L- CMard Disc 
Storage • Vt'orl Proccsiiiig 

• Priced from under £5000 
languages supponed include - 
Basic, Cobol, Fortran , 
OKM,l:diicationaland Dialer 
enquiries invited 

FQUINOX 



COfytPllTER SVSTEMS UMITED 




Marketing 



Home Computers 



Jolin Bartram 



OHLT 

A 

MICHO-REVOLUTION 



ity/praduOim, 
"tg agency, Foi 
uvrked in the Pacific regi 
Hi is presently based in , 



ilemalional aiverii; 



i. Horn 



imputers have [ 



. — ^^- ^-^.. .CM lai jiiuj British homes. 
Why Ihe discrepancy between the image 
and the fact, and what, if anything, can be 
done to minimise it? The consumer sees 
Ihe changes from video and computer 
lape Id disks, and vacuum tubes to transis- 

lo more iriformatjon, available in a grow- 
ing variety of forms. He sees simplicity in 
■e from flick switches to dials and 
buttons, to (ouch control and, on the hori- 
I Prices tumble, with 



books and films to be either stored m or 

powerful analytical capacity. There is a 
combining of television, radio, telephone. 



impute. 



transmission." Soon, the point w 
reached where there will be accesi 
whole world of information through 
carried in a jacket pocket. 

— ■- — matches this . 

anticipation, puzzlement 



with 



lion, puzzlement, cynicism 

. , J, jpprehension, as cfiffereni 

systems and praducts race towards a 
point of union. Why buy now? In a while 
systems will be more unified, products 

performing, and their' operation moi^ 
understandable. All will be relativeiv 




Inleriurofiion Microeompuier shop m London. 
COMPirrtH AGL, lULV lOBO 



There are some whose desire for th 
prestige associated with a product ou 
weighs that ofvdiue for money. Fewofth 
home owners of Prestel receivers or VTR'e 
could justily the expense in terms of pro 
duct usage or benefit, but if £650 to £1,000 
IS of no great concern, why ni 
spending habits are not repieser 

"- atkel. 

?pared to pay for luxury and 

Continued on p 73 ► 

•ThtPoarrOIThnr, byluliairAUason, 



Unique in concEpt-the hom€ computer that grows as you do! 

New! -Th€ Acorn Atom 

plU5VATandp&p. COmputEfkit 

The ATOM-a definitive personal computer. 
Sim ple-to -build, s imp I e-to -operate. But a really 
'^t^^f\Z PO"'^'^''' fill I -facility computer And designed on an 
^ fc I ^^^Ji^ expandable basis, You can buy a superb expanded 
.jipius Wand uf.p^ package now-tailored to your needs. Or, you can 
•J buy |ust ttie standard Atom kit, and, as you grow in 
confidence and knowledge, add more chips. No need to 
replace your equipment Mo need to worry that your 
investment will be overtaken by new technology As you 
need more power, more facilities, you can add them! 




ThB nandard ATOM kit includes: 

• Full sized QWERTY keyboard •Rugged poiystyere case 

• Rbregla5sPCB»2KRAM»8KR0M«33mtegraledi;ircjits 

• Full assembly instructions including tests for taulttmdmg, 
(OrcebuiH, conrect it to any domestic TV and power sa 

• Power requirement. 8V at 800 M A. ATOM pc 
See coupon. PLUS FREE MAMUAL w 
two sections -teach yourself BASIC and 
macliire code for those witti no knowledge I 
o( computers, and a reference secbo 
giving a complete descripfion of ttie 
ATOM'S tacilihes. All sections are fully 
illustrated with example programs. 
The ATOM concept 

Adding diips into sockets on the FTO allows you to progress 
m affordable steps to large-scale expansion. You can see from 
ttie specifications tliat tlie RAM can be increased to 12K allow- 
ing fiigh resolution (256 « !92) graphics, Two further ROM chips, 
e.g, maths functions, can be added directly to the board giving 
al6Kcapacity In addition to 5 I/O lines partly used by the 
cassette interface, an optional VIA device can provide varied 
I/O and timer functions and via a buffer device allow direct 
pnnter drive. An optional module provides red, green and blue 
signals tor colour An in-board connector strip lakes the ATOM 
communications loop interface. Any number of ATOMs may be 
[inked to each otfier - or to a master system witti mass storage/ 

Vour ACOm ATOM may gualcly as a business ejperse To order comple 
im W days for tuN money refund if not completely salislie 



' and power source) 
:ir^ power unit available 

S 



tiard copy facility. Interlace with other ACORN cards is simplicity 

itseK, Any one ACORN card may be fitted internally 
So you can see there are a vast number of modular options and 
additions available, expanding witti your ability and your budget 
The ATOM hardware inchides: 

•(Memory from 2K to 12K RAM on board (up to 35K in case) 
•8K tol6K ROM (two 4IS additions! •6502 processor •Video 
Display allows high resolution (256 > 192) graphics and red, 
greenand blue output •Cassette Interface-CUTS 300 baud 
•Loudspeaker allows tone generation ot any frequency 
•Channel 36 UHF Modulator Output •Bus output includes 
internal connections for Acom Eurocard. 
The ATOM software includes: 

•32 -bit arithmetic (±2,000,000,000) •High speed execution 
•43 standard/ extended BASIC commands •\Sriable length 
strings (up to 256 characters) •Stnng manipulation functions 
•27 32-bit integer variables ^27 additional arrays •random 
numtierfunction^PUTand GET byteWWAfT command for 
^^ timing«0O-UNTIL construction ©Logical opera- 
^^B tors (AMD, OR, EX-OR) ©LINK to machine-code 



• PLOT DRAW and MOVE. 



^CORN 



j jiju*-.., 



CAMBRIDGE CB2 3NJ 

ed with lull tsrvlce/rspilr lacilKy avalli 



ne the folinwine lie 



To: Acorn Computer Ltd, 4a Market Hill, CAMBRIDGE CB2 3NJ 
I endosa cheque/^ioslal order for £ 
Rease debit my AccesE/Bardaycard Ho. 



► from page 71 

There are enough consumers who buy for 
prestige to support many products within 
a particular category, such as sound svs- 
fems, cars and timepieces A mm™n„ 



the va 
The 



ilue- tor-money Ei 



tveUbeat 



after that c 
friil^'b^on 



Home Computers 



■n,-.unicr profile. In CAMI'AIGN, Philip 
emman, a judge in the Computer 
ivertisement of the Vear conlesl oman 
■d m connection with CompulErmarkel 
scathing about the "hopelessness of 
)st of the entries selected by advertisers 



. "In 



iding 



for 



^mple, 



easy 1 



,„^, ■"■.r"7 '" "*' rehable, ol 

■^■leui loan ui the family and coslingonlv 
a few pounds - and one has (he hugely 
5uccesshj| pocket calculator. 

The winning marketing strategy must 
therefore decide on which market to aim 
't up-maritcl with a limited value but 
prestige product; them ■ ' ■ 



ng .he 1 






'SS of the prodi... .«>„.,.,,. 
w well is this done? DESIGN aeain- 
r^^^w'*'' '^'^ '''"'"'' ^" ^''>' 
e comer into buying a computer " 
Jrenl market segments, different 
o computer, different designs. It's 



The polenhal size of the home computer 
market is determined by the numttr of 
mpic who can justifythe expenditure 
against the product benefits. At [his stage 
of product development, the micro's 
benefits are limited, 

A m.jor limitation is language. Having 
to leani a language in order to operate a 
product isa handicap that the home cum 
puter must overcome before it has a wide 

Brtoh h^ve a working fcnowlrfge of a 
foreign language, so one shoiSd not 
f<pecl people to leam a computer lan- 
guage in any great number. 

The'ypeofjoblhatacompufercandois 
imiied by a number of factors. Home 

of cook books? Or a d1a",^°Ta" aXl's 



MARKET INTELUGENCE 

UK Installation. of'Tn^raTpun^se «, 



3,000 and £10.00 



'e the impression that the only differ- 
:e between fheir machines arid main 
mes IS pnce, fvlicro's are advert 
imess. educational, home and 
es, scienHfic use. With BASIC as their 
nmon language, these machines are 
'lected as fasland easy to use. The price 
5 shown range up from 050. 
he cost of the product puts it into Ihe 
-nsidered purchase" group for the 
mass market. The consumer will therefore 

At this suge of market development, 
Ihe consumer will not be naturally aware 
of the product benefits and UmitaHons 
Unlike the market for cars, where he >-"^J 






.ppLer and average 5ysl™va 
174 are cu^ntly ™Kj'",^^ 
'—-crs Of main supplier. Insli 



£ 2.5aa-c 4.999 

£JD,fW0-£H,'g93 



.^ET^S^lh'Tn f^?;S '^'^" ^'"'™" 

P^^^ ? ■ ^'^-OOO. ^ available from 
t^edder Assnciitca Ltd 199 IVcabnbBter 

Sj^ems isXavdbb' '^^""'^ '*"''™^ 



experit..,., .„ „,„„ 
probably not have 



smedintheiruseal school ur 
fice is still very small when we 
■reentago of Ihe total number of h. 



iespondlng to programs on H 



papers 



ability to process , 

all the data l*fon 

cesj it. How man 



people hav 
suedsufficienlly, to have amassed 
1 11 '"'^^'y prepared data in 
' lully utilise a computer? Probably 
ugh to build a mass market upon 
of the produLi ij-pes have their 
rketsegmeni, with an identifiable 



you know exactly to whL'"y3ta'lktag 
tl^iwhen you're addressing the publical 

At (he low-cost end of the market is a 

abVe^ainl" fc;r'' ^^'^' '"'"'^''- ^'^'" 

br"HcV/;t"':t:5sV?-"'^^ 



edbysr 



wilhai 



nanufac- 



r.n.t,"- ".." "■'"" ""^ beginner/ 

IT J '^'"'*'"'* ""^ kit-set and they are 
^flittleprachcal value in (he home. 

1 he largest share of the home computer 
narkel is with the "(able (op" micro's 
inch as PET, TKS-SO and Apple 11 These 



magazines, the ci^naumcr mav decide 1 
gather (he inlbmialion needed'to make his 
considered decision. An obvious place to 
51arl 16 at (he local dealer oullet such a^ 
Tandy. It is unlikely (hat he will enroll tor 

sponsored by'^omeonewho h^aTah^adv 
mad-e a decision (o purehase. 

Callmg a( a local Tandy Slore, which is 
perhaps the most widespread and convJ- 
niently placed retail oullel. a problem 1^ 
faced. Unlike Iheu North American cojr 
terparts and in spite of ready accessibililJ 

10 compurer stock control, only a very 
small proportion of Tandy products is 

sumer "n^he ^'"-' ^'''^ f" '"' '"^ ™" 
not buying at all. As"this Is-a "c^onsTder^d 
purehase", the general result ,s: no sale. 
If sfili interested, he may visit the coun 
hy's heartland of compu(er/high technol- 
ogy consumer product retailers: London's 
Tottenham Court Road/Charing Cross 
Road distnct. There, one of three results is 
hkely, Either a quick hard-sell wi(hou( 
the advice being looked for; a Icaficf or (wo 
'o be picked up from a counter — which 
usually carries copies of the press adver- 
tisemen(s iha( provoked the initial 
emjmry; or he mav be ignored 

The result of seeking information from 
Mlctica""*'^- '^ ""'™''"* "fs" of liltie 

A small percentage who are"^tn 
enough to press for further informadon 
ufact^"""""°" '^"' ™"**" '^^ """■ 
lurerhasadealernelwork.ids^^sdbVlo 
deTler^ referring Iheenquiry to the 

11 would appear thai only by paying for 
itie advice he needs, either through aeon- 



quantity of dec! 



making , 



5 requii 



Such ai 

tial decision based on ignorance 

Whether one accepts such a pictu 
computer has not become a mass 



from overaeUins Ihe praduct. It deatniya 
credibility tor tuture models if producl 

One is theiBfore diawn to the con- 
clusion thai no matlet how much fun il 
may tie pretending to captain the Slarship 
Enterprise, or how simple it is to keep a 



tiome Comiiuters 



of their machines as well as its uses. Tl 
price must then be not only profitable, b 
offer good value for those uses. 



'There are some whose 

desire for the prestige 

associated with a product 

outweighs that of value for 

moriey. ' 



, obby ma; 

mg to Ihi 

nd house 



Aim slishtly up-market of your target Lastly, the failure rate of new pro 

group: a prestige image will only help a in any category is high. So must b 

consumer will want to reach a little above new industry is that many compani 

himself; and it is easier to lower an image not survive more than a few yea 

than raise it. shotgun markelins strategy is an in 

that finds greatest appeal to the consumer ure. Adoption of a sound markelmj 

iind express it in the advertisements in a advertising policy, that tr 
concrete and interesting way. Ask what it . . - 

is that needs to be considered in the 

that the s 



Ivertisuig policy, i 



rythinj 
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This selection is oinecessiiy arbars 


ly small. 


■CROMEMCOSySTEMZ 


cawo 


-MSI 68001 
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marliel. Inclusion ftere does no/ 


°" f^_ 




duarsv^MloppyslieOK) 








Word- processing, dalaPase manage 


meni, 






addresses aie nal given S/slem 


marKed 






word-processing 




mif} an aslensk can be loolred up <n 




(mjlti-userV 
























-EQUINOX 200 




Z-64K memory, games, lexledJlor 




■ACORN 


"'rm 


ZSD,M-256KqAM, 




liMORTH STAR HORIZON 

Z80A, 16-56KRAM, 
duBl5y."l(oppys(360K), 


U50D 


Eufocara -based. 




™toijs s/wwicksoR^ bundled 






machine cnfle' 






BASIC, COBOL. FORTRAN. Pasca 




'ACT SERIES 800 

dual5".-|JopDylflO0K). 
BASIC, Assembler, 


c«>oa 


■EXIDrSOncEBER 


EflSO 


packages 
















□Olianal dual 5"." tloppys (630K). 




SUPERBOARO II 

6502, IK RAM, 






Word- processor, games, graphics 




Assembler, games 




APPLE APPLE II 

6502, 16-J8K RAM, 
op(iDnal5'/,-(n6K)llopp¥, 


E810 


HEWLETT-PACKARD 85 

16-32KRAM,2(XIKcassene, 


...« 


-ROSTROMICSZPLUS 

dual's- (loppysUMB), 
Business Syslems' 


£4000 


BASIC. Pascal, 


h,«/ 


BASIC, e-tens1ve9rapt1.cs. 






olHers/wpacksBes 










(RF modulalor inlegral) 




T«vinZ80,64«,5V."320Ktlopp,, 
BASIC, COBOL, FORTRAN, APL, P 


seal 


-RESEARCH MACHINES 3aD-Z 


EBM 


■COMM(M)OREPET 


£550 






opiional casselte or floppy 

BASIC. Assembler, COBOL, 
FORTHAN, ALGOL 




6502, a- 33 K, optional floppy. 




MICRO VMICHOSTAR 

dual fl"ltoppys (121^6), 


£4950 












eddcafional/scienrific applications 




Qlher packages (cassette dnve .nt 


^rall 


Dusiness/wora-pro'cesaing oackage 






► 



The Rohon Computing Collection 




Ideal For Education 
Features Include : 

•Powerful Tl Basic based on the original 

Dartmouth 
•Programmable sound - compute 

tempered scales, chords etc. 
•Programmable colour graphics - define 

any character or shape, don't just put up 

with a collection of triangles and bars. 
•Programmable speech synthesis option. 
•Comes with modified SKANTIC U inch 

colour TV which also serves as a second 

television, 
•Uses low cost 

cassette 
•Much home and 

CAL software 

already available on 

plug in ROM-PAKS 
.£860 complete > 

£129 VAT 



Ti99/4 
Computer 





INTELLIGENT ARTEFACTS LTD 

Cambridge Road, Onweir, Royslon, Herts. 
Telephone: Arrington 689 



Supermarkets 



Bar Colling 



Anthea Ballam 




To Scan Or Hot To Scan 



ostly busir 



side a 



baffle shopkeepers an 
alike. 
Many companies hs 

markets. Of Ihese orj 
ex-caah register maiii 
being suppliers of c< 
Ironic office equipmi 



On Ihe o 
. ... _^ retailers feel that Ihe computer Lnd 

iftcr being bought by ICL; quirements. Instead the computer Lr 
msitiun from mechanical to . tiy has imposed the developments ot 
:hine production the British technology on the re' ' ' ^ 



proporUt 









i-iss finance company, and the change; 
le lechnology compelled NCR tomak. 
■ge proportion of its work force reduo 
I. Manufacturing systems for shops \: 



lit the sy 



thefr 





5 012345"678900 



Those of u! 
planni 
symbol appear 

raids . 

ellmg, 



This 





fnn 


EANbl 


code 


thes^^Aol^m^ 










■Tics of bars and 


andstfl 


dar 


The^ 


bola 


nbimdhilaw 



little label, called a 
radical change in su| 
nd packaging lechnok 

;tails of goods or price 

lOduclBsuchascigarei 
magazines will be scan 
at the cash desk, Ihec, 



the-poinlofs,ile". 

.Airradv this revolutionary change in 
hupiTinarkcl selling lechniqucs has been 
adopted in the United States, although the 
name of the bar code - the Universal Pro- 
duct Code - is not a good indication of its 
acceptability and use. 

What are the advantages of such a 
scheme? The major benefit is thought lo be 



larket, , 



dentifie- 



d Ihere 



need for labelling in the shop. 

[n Ihf future, Ihe purchaser in Ihe 
supermarkef will see the price of Ihe pro- 
duct on the shell only, not on the item. At 
the cash desk, now transformed into a las- 
will empty the basket, ensuring that item5 
will slide past a laser scanning slot capable 
"I recording the product boughl by i 



Bar Coding 



IS observed thai the rebtionsh 



srdly taxing. 



rely laying 



consequenll 
— viously r 



ing 



liquebarcodcon 



ne point- 
' capability 



item offered with multiple ^ 
lem will also compule this ■ 
At the end of (he transaction 
is provided with a compleli 



ducf in full, its size or quantity and thf 
pnce. possibly even sped^ing the manu- 
ferturer. What are the advantages of sbl 
scarming to the customer? The producHon 
o! the complete and detailed sales slip ol 
all Items bought is very useful, but if this 
paper is mislaid, ttie customer has no re- 
cord of Ihe prices paid for items, after the 
moment of removing an item from the 
^hclf. Furthennoie. the.? 



supermarket shoppingis.. ,„ , .„ 

reason some elderly shoppers, who v 
expected to reject the idea of the new ti 
oology, found it preferable to conventi 
al cash registration methods. 

For supermarket managers thebusir 
of bar coding is a costly exennse. A li 
slot scanner is oot cheap, and there is 

resent a change in shopping methiids. " 
introduction of such systems has ha. 



blems to packaging organisations that ars 
compelled to reproduce (he barcode svm 
hoi to ^r^c^tir- standard! ■■■• — ' 



involved in .slot scanning. [| is also an ad- 
visory body for the manufachirers of the 
■ equipment concerned. 

In the United Kingdom there are be- 
j fween three and five slot scanning inslal- 
I iations currently operaHonal, whilst Ger- 
. many has amund I.S, Holland two and 

I ported to be operating in Belgium and 
. J.ipdn. 

These tipures are necessarily approximate, 
as retailers are experimenting with pilot 
installations all the time. Sainsbury are 
currently introducing experimental pUot 
systems to establish (he value of the new 
technology. The firslsystem which recent- 
ly went into operation was a pilot system 
to establish the value of the new technol- 
ogy. The firet sytsem which recently went 



Thi 



ill be foil 



5 -Editor.) 



Is slot 



ling here 



thatai 



is facUits 



laser slot scanning systems are in use O 
the 34,(XK) recorded" supermarkets in'lhf 
United States only 1,472 were reported t,- 
be using scanning equipment at the be- 
ginning of this year. This cannot be view 
ed as a raging success over six years. 
Nevertheless optimistic sources envisage 
that this figure might well double by the 
end of this year. 

European figures for scanning systems 

'" ~~' "" """ ■ ' ' independent 



-...^..i«,u.u.g,icicu)stay7The system 
.J .or from new. but its acceptance has 
been sufficiently gradual to give rise to 
other possibiliHes, and there is little doubt 
thai should an alternative to slot scanning 

well displace (his technology' 

Four years ago the NCR Corporation 



of slot 6C 



i. The 




pany's tentative efforts were ..... .,..,, 

some curtousity, but an es,sentiallv calm 
and unenthusiaslic reception. Today IBM 
who are equally involved in exploiting (he 
technology has taken even greater pains to 
bring slot scanning to the public's atten- 
tion^ It has done this by installinga system 
the new exhibition at the ScienceMus- 



'verlheli 



is of 



, Jf of IBM's. 

lology,onemust observe that two 
iployees are operating the scan- 
-.„ -,.lein every day of the exhibition 
'hich will run for two years, 
r suppliei 



scanr 


me sv 


sfcn 


s in 


the Un 


ed States, 


with 549 sy 


tern 


nd 


37 per c 


the begin- 










them 


afcel, NCR 




sa clows 




539 i 






ant 


36 per 


ent of the 


market. The 




oft 






such 


orga 






as D 


tachecker. 


Swcd 


, Data 


Te 


Z\l System 




them 






very 
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needs of the super- 
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electronic 


stand 
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ilhea Balhm is a frceknce jourmlisl 



Buying the right apple 
software to do the job, 
at the right price, 
can be a Jo^ 
in itself! 



nen5ive ronge of q jolity softwore 
ions. Eoch package is user-tesK 



asking for Micro Morageme 
Micro Manogemenl softwon 



SALES LEDGER 



^^ ^^^^m ^^^ 13 15ConnoughlAvenue, Frmron-on-Seo, Essex TBl.FnntQn4592 
V.MICRO MANAftFMFNT ^'"9i«HI'htbwielits of computer tethnolngytotheHiwillwbuslneM^ 



VECTOR COMPUTER SYSTEMS 

WHERE NOT ONLY T>IE COMPUTEnS COUNT 
PROUDLY OFFER ITSMEW RANGE 

VECTOR ONE 

CT82 TeiminaL 56K RAM. Dual S inch floppies, lotal 2V2 

megabytes. Serial S parallel ports. £3850.00 

+ VAT 

VECTOR TWO 

CTB2 Terminal. 128K RAfil. Dual B incti floppies, lolal 
2yi megabytes. Senal 8 parallel ports, r^uiti user Multl 
terminal, £5225.00 



CT82 Terminals 

Full range of software. 



Vector Computer Systems, 
470i(lordStroet, Souttiampton, SOI 1DP. 
Teleptione: Southampton (0703) 39B91 



INCOMPLETE 
F1EC0RDS ACCOUNTING 

tm 
With a PET COMPUTER 




/VosmM'oW/un «I 



MICRO COMPUTATION 



Package 



SIMPLSTAT 



Alistair Kay 



; and re 



""S sys'<™ 



The fijsl digital computers were 
developed for high-speed numeric 
processing, fm military purposes, 

IrajectorieB, performing trigonometric cal- 
culalions a great deal more quickiy than 

As the use of computers became more 



COHVERSATIOHikL 

LIHEAR 

PR06RAMMIH6 



sed data. They are, of course, inter- 
related, and Iheir magnitude is dependent 
on the type of data, and the complexity of 



generalised software (a 
eiample), or specialised for one particular 
application. Lnpul of data falls into two 
classes: operator entry (e.g. by keyboard). 



ybyn 



ie of di 



, , it hard- 
Problems may arise when the vol- 
a is large, causing input bof- 
hen the data is ill-defined or 
■uctured; or when parts of the 
jnited validity or significance. 






e Ihe f 



Bsmg systE 



1 systei 



1 of payroll. 

veil defined, 
■ek to week. 



Ihey do not change from v 
and. more importantly, the data is totally 
structured. The /act that the processing 
itself is relatively simple (and by that I 
mean Fourier Transforms and complen 
regressionare not involved!) is incidental. 
In other cases, the precise nature of the 



najority of the processing involved on a 
iome way towards helping to interpret Ihe 

iuch packages is financial modelling. 

rhere are several disadvantages associ- 
ated with this solution. A problem arises 
when processing that is not catered for by 
■■■ ;kaHe. iscalledfor Pnh;.nrit,<, =,..-l. 



riroojssing that is not catered for 

the package, is called for. Enhancing sut 
5 is often more difficult than pro) 






the oulse 



all!) of 11 






mplete. 
maybe 
s often n 



} thing from & 
probably 
r only for data pre; 



Report formats aic uncn miBoiisiaciury. 
The package will probably be highly 
,,i^.„j ,_j .,__._, ifiexible, and 






performani 
lonthly, Thi 



puimrurows. 
Jiample of thi 



andcc 



monthly. There mav be a wide range of 
parameters available in this format, e.g. 
sales figures, overheads, wages. Scientific 
data can almost always be tabulated in this 
manner. In these cases, laree numbers of 



the 



r. In these cases, large nui 
ula lions have to be pert 






fared with two choices regarding dal 

Firstlv, there is the option of writing a 
prosram for Mcfi set of calculations. This 
Ha? tlip great advantage that the user may 
specify exactly what he wishes lo do with 
llie data, and may choose the optimum 
fomiat for the production of reports. It has 
the disadvantage, however, (hat it is very 

This may be offset to some estent by the 



liable, by m 



_■! example of such a svalem is MINfTAB 
I huge FORTRAN package produced a 
""ennsvlvania Stalp tlniuorsiiv 



is MINfTAB, 



a huge FORTRAN package produced al 
the Pennsylvania State University, 
MINITAB is geared towards handUng 
scientific data, and is not very DeKible 
Irom the user's viewoomt. A ^vqtem ™U 



m the user's viewpoi 



approach towards data r 
that data may be entered directly into the 
table by means of positioning ihe input 
cursor to the corresponding place on (he 
display screen. This facilitates data entry 
but Umits the degite of 



flexibility of the s> 



\tthel 



rsityofSur 



/, there 



-amming package, for use bv st 
i of the department of Hotel, Calf 
and Tourism Management, in 
study. The package th 



fifianc 
emerg 

responsible for the design, programming, 
and implementation, is called SIMPL- 
STAT. 

SIMPLSTAT is a command -orientated 
linear programming and reporting svb- 
lem, Its aims are to facUitale data entry 

meaningful optimally- formatted reports. 
SIMPLSTAT mainiains a table of 10 
rows by 60 columns in the computer's 
memory. Specific rows and columns are 
referred to by identifiers prefixed with 
"R" and "C", e,g, R12 means row 12, C2 
means column 2. Users may use the 
NAME command to define theh- own 



A table of data organised by rows and 
columns is called an array, and the block 
manipulation of parts of the an-ay. as in 

lect of linear oroErammiro 



Data may be entered into the Uble by 
means of the INPUT command, for exam- 
ple the command INPUT SALES (1-12) 
will cause the system to prompt tor 
SALES (row 1) data for columns 1 to 12; 





of th 


e ED 


[T com 
lumn 


r^''Wrnn. 


rapidly, and 

changed at « 

The LET c 


,.■"""'■' 


e..he... 


pcrfom 


hloc 


cjkulation^ 
SALES and 


COSTS da 



SIMPLSTAT 



21)). so thai lables may be segmenttd, and 
5e!ecled prts retaLlcd from di^k bor 

be™ wred ^nlo raws 1 to 5, and specific 
CDmpanydataintorowsblolS Thus sev- 
eral files of company data may be loaded, 
one by one, into rows (,-15, for compan- 
jn with the general mdices in raws 1-5. 



■xecuted with a lingle i 
Tiand. Frequenlly-use 



Row< 



een FT and compam 
e command CATD . 



1 disk d 



Reports may be produced by the PRINT 



Essential to the philosophy of SIMPL- 
STAT, is the fact that it will perform statis- 
tical calculations. The user must firstly tell 
the system which part of the array is to be 
referenced by the statistics functions This 
is accomplished by means of the STAl 



will produce a tabular report, with column 
headings |AN, MARCH, MAY, JULY, 
AUG, SEPT, OCT. NOV, DEC. Total, of 

Column 13 as Total). The array may be 
rotated to give reports columnated by 



to either by their default (Rl etc.) 
assigned (SALES etc) names. The coi 
mands TAB and FORMAT exist i 
speiifvmg det^ 






to the 






row ofSALES figures, fromJAN to JUNE 
The command MEAN will (hen cause val- 
ues for the mean, total, modesfs), median, 
variance etc. of these figures to be calcu- 
lated and displayed. Simple regression is 
possible via the REGN command. REGN 
will cause SIMPLSTAT to perform Gaus- 
sian regression on the part of Ihe array 
pointed to by the most recent STAT 
Command issued. Regression is the pro- 
cess of trying to fit ideal curves through a 

SIMPLSTAT uses seven curves 
(shaight line, espiinenfii 



commands. A maao could be written, for 
esample, to demand financial data for the 
current month, to compute ratios and to 
perform comparisons with previous fig- 
ures, to file the new data on disk, and to 
produce a report for management, pre- 
dicting future trends in the light of the 
most recent data. This could all be accom- 
plished liy means of one command. 

SfMPLSTAT has many other com- 
mands, but those detailed at 



■woflh 



With it; 



n. SIM- 



late the 



be selected, so that 12345.6 will be printed 
as 12,345.6D, Titles or other informative 
tell may be printed at the beginning or 

Parts or allof SIMPLSTAT'S array may 
be permanendy recorded on magnetic 
disk, for later recall, by means of HLE and 
ENTER commands, e.g. 



the figures l.._ . 
how well each it 
the data in the ■ 

ably lii 



1 model of the behaviour of 



PLSTAT has proved popular ■ 

so far, by virtue of its flexibility and adap- 
tabilitv to a wide range of applications. 
The system runs on a PRIME minicompu- 
ter, although a pilot system is running on 
a microcomputer, albeit in a highly non- 
opdmised form. The SIMPLSTAT concept 
is ideally suited for implementation on 
microcomputers, and would prabably 
prove useful either as a stand-alone syi- 



I for 






e packages like SIMFLS 
and as report- gen er 






termed extrapolation, SIMPLSTAT has a 
command called ECTRAP to do this. 

For example, suppose that SIMPLSTAT 
has told us thatour SALES figures for J AN 
to lULY are approximated very well by a 
a ight line (linear growth) '" 



respect to the latter application, the origi- 
nal specification for SIMPLSTAT called 
for the ability to produce high quality 
graphs and bar charts. These features 



implen 



■r.The 






■ figu 






straight line), for exh-apolation". and tl 
. "12", "predicl for 12 months (or penod 
ahead". SIMPLSTAT will compute tl 
predicted sales figures for the coming 
months (AUG to JULY -NEXT- YEAR) a. 
insert this data into the array. In tl 
example we already knew the figures t 
AUG to DEC this year, so that if our firs 
predicted figures agree witli this da 



SIMPLSTAT processing progra... .. ^"— 
large, and, with graphics and operating 
system, would occupy most microcom- 

data array. One solution to this problem 
would be to implement a further 64KB of 
memory, which could be referenced 
through I/O ports asa "super-array". This 
would cater for an array of over lOO rows 
by 100 columns, at 6-digit precision, 1 am 
surprised that no one has produced an 
extension memory system of this type, to 
date. If sufficient interest in SIMPLSTAT 
isgenerated, Imay justdo ttiismyself, F 



t, ENTERing the 
e suit in that data 
1 to 10. This does 



ands which, once typed 



^^ 



OUR LATEST SUPERB PROGRAMS 
FOR THE APPLE 

AIDES -4"„PM=™dlnt™cti»D.t.M.n«Bem,„tswem nS 



£16.00 
E10.00 
£14.00 

£10.00 



RELOCATED tNTEGER IDISC) 

?,;= lAS"-'-'^'"" ->»'•»•="' r.c. a .«oid aam. 

"»"howi™ *™°' ""™' - ''°"'"" ""• "* "W"" '■">"• APP" 
*sh™!"*br. ^ir'lr ""'"' °' "*"'■'""' ""- •"'"• - P"*" "■• >■'«"» 

c™„»„ ,h?„ " , ° """" '■"""• °' S»"w«'e in Euroo.. A huge and 

S?r^,^H ?7° ;"nO= always in stock. ALL tha abo.e programs are suppSed o° 

Dealers terms pow available on most ttams - favopmbi, trad, terms. 

146 OXFORD STREET, LONDON W.I I MJiM ] 
Inext to Oxford Walk) itiJ 




Media Slt^ 



Offers 



COMPUTER TABLE (as illujtrated) Fine qualiiy teak effect 
on black metal frame. Height 24«", Length 24", Width 18". 
£69.00 + £3 carr. As above, but with casters £6.50 extra. 



Calculators 





TR851MR DESK TOP CALCULATOR (as illurtrated) 

7" X bV>" X iy="approx, B digit green display, %,'^ ' 

-/+. Mains or battery operated. £15.95 + £1 p.&p. 



TR212 (as illu«fated) 1 2 digit LCD model. 4 b; 
or set decimal point, % key and full memory, 7 
1'/-"approx,£24.95 + £l p,&p. 
Mains adaptor for above £4.95. 




COMPUTER COVERS sewn in high quality black vinyl. 
Pet Computer £8.95. Computliink Disk Unit £3,15. 
Microprinter M879 £6.60. Pet Printer £4.25. 

Pet Floppy Disc Unit £4.25. 

P, &P, for above; SOpfor 1, 75pfor3or4, 5 + f.o.c. 

DISKETTE STORAGE SYSTEM. 

P.V.C. Diskette Storage Sleeve - holds two 5W' diskettes 

and index cards. Packof 10plus5documentsleeves|A4size| 

£5.96 + 30p p.&p, A4size Ring Binder for storage of above 





£1.50 + 30pp.ap. 


All prices 


nclude V.A.T. 


Orders wit 


av^forbelivcy- 

H chegjB, credit-card number, or cash 


MEDIA5 


ld.,Wat5onMill Lane.Sowsrby Bridse 
.HX6 3BW, 


Tal: Halifax 10422] 33580, 
TRADE ENQUIRIES WELCOME. 



Media 5 ltd 



Package 



Sales Ledger 



Richaril Waller 



HBC SOFTWARE ON THE CBM PET 



New Book-keepers start here 


lot the end-of-voa. acrounls of t 


_J 

e will only appredale when you have used 


mm on need a bales Ledger [o help von 
W chase debtoni for money. They .should 




the system for a month or two. You have 


New computer users 


been warned. 1 will not be spedfic about 
particular machines^ if you find the cap fits 


^■ot course pav, without prompting, oi 


start here 


think It will encourage n^gukr customed 


You can buv a compuler with a cassel 


e • kiylifiinl - lD,j small for 


to buy from you more often, you allow 
them 10 have goods on tick and settle a 


readerfromyourlOL-al5lorefor£600 Itw, 
not help vou with your sales ledger. 


' 'z:.^,Z". ^LrJrI£'zjlT/J^- 


Ihe end of the month. 


For about £2000 you can buy a sysle 




Having been kind thus far, some people 


viiilh printer, dual floppy discs, an 


j • n-.-plmi - ioa ,mall to s.w tiearly. ot alter- 


also give 2'/?% cash disrount to these 


around 32K of memory. Al that price il wi 
be a CBM Pel. Apple, Tandy, Shatp, o 
one of the growing range of other wel 
advertised names. You would be wise Hrs 


j natively only lU characl..cs per line, sti thai 


Reany you should charge them interest io 


' line wraps round In the n«i Une in' the 


recompense you for Ihe cost of the money 


middle of a won!. A worae fault; Ihc display 


you have to fie upin funding Ihem all thev 


to choose the exact computer progran 
machine, and to select vour vendor wit 


pay — not less than one percent per month 
compound. Any 2Vj% discount offer will 


• Prra/rr |.. . , |, ;.!,,. , ,. k ,„ \oy,„ 


certainly have to be a fsdor in deciding 


careso you are able to tlKH!.s your applica 




your mark-up for a selling price. 
If you sue a customer for money, you 


hon with him, lake his oik'ne. rely on hin 
for help. A shop counler is likely to be lot 


'^^tZ"d'\n „;.,■. ',^';™°^ 


sueot.theinvoice. The sales ledger system 


dialogue. And by the time you have pai 
for the software and after-sales support Ih 




merely producesastalemeni of aecnunl to 
remind the customer, (and you) how 




much W pay. Amounts noi paid from 


bill is likely to be closer to £30[K1 Iha 




previous months' statemenis are high- 
lighted to prod hi.s conscience and his 


£21100. 




There ire around 120 makes of micrc 




cheque book into action The Sales Ledger 
also serves as a record to tell vou al any 
dme the total value of the debtors 
Arithmetic accuracy of Ihesalesledgeris 


computer, (llost cost around £7000 with 


•. Fli>ppu rfra-. - lack of capacilv a normal five 
inch noppy disc holds around 70,000 char- 
acters and you may find Ihis too small TTie 

times quite cumpli... i.ut they should be sel 


total budgei including software etc o 
around £10,000. Only at around £12000 fo 
Ihe hardware do you get a pair of hard 


mportanl, otherwise you will not have Ihe 
on fide nee .n the svstem dial you need tir 


discs and multiple terminals with the soft 




ware that goes with Ihem Vou may no 




win arguments with recalcitrant debtors. 


need this quality. This article addresse 




At the same bme as eotenns the invoice 








Machines al around i:200() (and some 




nter'vAT amounts' ind' lo"ara™L"'.he 


more expensive ones toolarolikelvlo have 
the foUowing snags, some of which you 


prnvidiOK the package supports (hem. Same 


value of goods sold For sales statistics and 


discs are slow even by rtoppy slardaids: 






prci emenl m program -loading bme 
when compared to cassclles. Even with 


^^^^^^H 


^^K' 









than the sal"5man. 



S ales Ledger 

^^^^^^i^^^^^^ Menus of functions 





Master file set-up 




Becfl 


se HBC hai-e 


cuslomi 


*d the 


i,5Pf system 


for you, there i 


no hass 




. „„ setting 


up the files, Vou 




number 


nan-s in the r 


anse from 2 to Ih 






,,. 1, have spedfied, and key 


in the a 




_ ... details 


Youcanstarlatn 






' '^^ ntimbe 


1 is reserved fci 






Ube ''yhe 


system, Vou can 




1 oi the 


„ IP spedfi 


d range, no. can 














"if vriUtd 


youoff;andinv. 




7 again 


^^^ Thenu 


mber is used dire 


tlybyih 




es:ii '"■^'i'i 




efiie. 






will need to set 
alphabedcal or. 


ersoyou 


alcanJ 
can find 



il. And mist packages seem t» avoid Mrting actions^ o. 700 with 334[l, or 500 with md. -phe master Menu isdi:!piaved as 

records into a more uwhil uvder Fino? sort The proportions between CBM and ^^^ mount the program disc. The 

pragramsneedaiotofmemoiyif Ihcviic(i) Computhinli are not direct as the Cumpu- nuniber of spedal month-end h. 

sortquiLklv think file layouthasbeenoptimiiedtotake and utility programs If you selec 

* no or Iiura'mum jttrr^salesTup^^rt o"d advantage of its greater data handbng ,j,p j^ji^ processing options th 

Never the I n- h ^ e nl |.|Qyy, jt cOITieS 

and' white 1, 1 After reading the literature and the uf 

thousand 1 practice can be arranged at the salesn 

'""''''■" offices. When you have a feel tor wl 

docs for you and want to buy, thei 

HB Computers Ltd salesman will order the software for 

particular configuration, and this w 

The authors of this package have been in put together for you by HBC accordi 

Kettering. HBC are a subsidiary of Brikat willing to change the parameters fori 

Developments (Holdings) Ltd, who have you need. Besides being simple for 

interests in Insurance Broking, Bnance, this is part of their anti-piracy measu 

hjmover is likely to be around £1 million ihen everybody will take copies as _ t ►, vm d^ nn. bm anu 

tHs year. Thev speoaUse in CBM, ACT ^sh, and the authors will get no income '"^ account "umrers, lou oo nor gci a^y 

and Sharp com-puters, and go bankrupt, and vou will get no help in doing t^s. Some systems provide 
Theco^mpute?ann_|sl2strong,includ^ support, and ni: more packages will be ^.^rp^^rth^'r^^rdl iTthe :::i:r 
roulMTaferL^dger'^ackages^to^nd ^ pTramelersai^: Sy^^efT ^"'"^'' """'"''*"'' ™' 

installed. HBC let me have one, but , highest account numbi 

because the office Pel was busy I went sequentially From account number 3 ._..=.. ^-^ ...„_., .-^. -.- 

down the road to Advanced Management , J^mum number of transacticns per required to set up the file. The sysle, 
Sy5temsLtdinMoorfield5,EC2,andused monlh.invoicesandca^h position the screen cursor at 

a system there. Subject to the usual . .he vaLd range of nominal account analysis appropnale place m he bo«es app, 
problems ofdifferencel in the configura- "••'^- „ , , ... ,,,., on thedisplay screen tohelpyou. 

don.whichiswhyyoushouldalwaysbuy. • type ot le . prinier a _ . . 

fnam a dealer rather than by mail-order, il ''^""'^ iir double ydi;J TranSaCt On entry 

all worked very well. If you want to use your own prepdn 



Ring HB Computers (0536-H3922I and 
they will teU vou the name of your nearest 
demonstration site. 

Hardware required 

The software nms on a 32K CBM 3iHZ 
which is Ihe Pel with a proper keybnanJ 

needs an 80 character wide pnnter and 
either the CBM 3040 dual disc drive or the 

Srsyslem"^=t',^\oTnanirtn7add%« floppy discs. Vou are advised in the ways tor tne customer ro pay. ...... yK- 

Ss or bloct of th^e transaction manual to takecopiesofbothbeforedoing *"" ^^.'"f '^'' f f""f ^°" '''l^^l^Ct 

™rnrris nor ".mi." Vn.. ran hRvp more anvlhina else Formal and Copy programs monthly lists of credits. In case we have 

™st^e« o" riore IranMcd^ns ml allinZdedIn th^package l-sl you, these stand for Cheque, Cash, 

^„„,h „ ',v„,h " Vdu oet a 30 oaee manual which has Discount allowed, Transler, Barclaycand, 

■"O nlTc^ 180K disc surface you can Po^r^id^hot^g^pirs of^each significant Access Cai^ P^tal O^er. 

have forexample7lXlcostomersJth 1520 screen layout, afullUsloferrorcondiHons, If you spell these code!, wrong then the 

transactions Sm witrSlO; or 30O with and some uselxil words of wisdom on system v«ll. not tell you. (how canit?!,. 

3120. The CDmputhink300K disc surfaces computer operation. It is difficult to go "'" ™.*' T™' _:„"„„,„ .-^. ^„ 

can have KKH) customers with 2M0 trans- wrong, even without the salesman to help y-" "-e invoice screen layout which may 

S4 



IIS. You can choose S" or 11" paper. 


R fu tv vmen 




m E di 






IS keyed in rather than individual d es 
r each invoice. And vou can have 


K P K se ""am ^an 


unount to pay" line highlighted on th 


Th 


There are separate parameters 




urohase Ledger, Most people seem to 


layout for h re 


uy Ihepurchaseledgeras well. Thepack- 


Anv number, or letter, or space combina- 
tion except those to which speciEc 


th diTfe''rtm wmd^s"^ 'Tlie current lack of 




n invoice package is probably felt most by 


characters, is assumed to be an invoice. If 




Ihe first character is a "C" it is assumed to 
be a Credit. RFNDis acash payment 10 the 
customer, posted to the account to reduce 
a credit balance, CH(JE. CASH, DISC 


Sales Ledger comes on two Eve-inch 


TRAN, B/CD, ACCS, P/OS are differen 



batches, add up a tobal manualiy for each 
batch, and later print daily KslingB and 
agree the totals entered. Otherwise you 
will putmiataltesintothesyBtem and there 
will be fears of distress. 

Incidentally, when you do find a 
mistake on the file, you take it out by 
issuing a Credit or a Transfer. Or if you 



appear . 






nth SI 



5tiU 



■ so if you want to sell three RoUs Royces 



data, rather tfian iust accept the 
le you put in before you started 



Sales Ledger 



the run. then a bos is provided for you to 
enter this; DD.MM.YY. The system win 
check the validity of the data including 
leap years. If you now want to accept the 
system data then you can press Return 
and this will be done automatically. 

VAT is fussy. You have to key in the Net 
Taxable Amount, a'ld the VAT Exempt 
Amount, and the VAT, and each dme 
putting in the decimal point and the 
pence. The system helps you by providing 
suitable boxes, and poaiUoiiing the cursor, 
and by adding it up to equal the invoice 

Nominal analysis to expense codi 
easier, providing you have noted d 
the analysis on the invoice before 

three digits, numeric only, and entei 
jnt for that code. The system will 



■ou to each item in turn. You can then 
iccept each item as it is by pressing 
tetum, or you can alter it. Note that if you 



Credit 


or cash item 


swill prompt you 




onlh (three 




Id Shi 




inth's transactions the 






nst. Pressin 


gtheRetu 


■nkeyw, 




earliest mc 






taken 


The ledger 


is Balance 


Forwa 


otopen 


tern; but th 


ee past mo 


nthlyba 



Reports 



Then 



headed, dated v 
data, totalled, an 
VAT Audit Trail i 



1 the 



! They are neatly 
oday'^ 



up the amounts as they 
when the total equals the net amour 
the invoice it automatically updates th 
to the nominal analysis totals on the fi 
it doesn't add up, the system then f 



d the pages numbeied. 

s the main day book and 
pnnis our invoices. Credit Notes and 
Refunds in the order in which posted, 
mixed together, but totalled to the three 
types. You can tell them apart from the 
reference codes. If you have entered them 
in batches like 1 said, then this is not a 
problem. On each line VAT is identified as 
Taxable, Exempt, and the VAT charged, 
and is an adequate listing for the Excise, 
(thus the name of the report). The VAT 

Invoices and Credit Notes, the reference 
will help him End his way. The totals of 
this lEport are designed so that you can 
agree them back to your manual prelist 

Credit Postings Report is the second list, 
mixed together and in the order of posting 
as before, and identified by data and 
reference. Totals are shown by each type 
of credit posting. These totals wiU need to 
be agreed back to the cash book and other 



balances for 1, 2, and 3 months back and a 
computed balance for the current month, 
plus a total balance owing. This program 
has to root about in the files to get the data, 
and for large files tends to mn rather 
slowly. This progran 



need dunng ttie month; HI 



IS you 



eekly, as 



el the 



control account with the daily totals and 

agree the total balance owing with these. 

An Aged Debtors Report produced after 



end-of-m 



lithe 



refe 



to print out the totals of VAT and Nominal 
analysis, though the system is designed 
for automatic posting to the HBCNominal 
Ledger system. It really is a good idea to 
' through this report in detail to see 



that I 
included in th 



nable a 



dihat 



a pity th 



build into your 



Sales Ledger 



rent month and 



Tply identified by the reference. 

General Comments 



behaves and Im-^ If rejd d blank di 
dnvc which has n,i di^c mil, then il 



a^g^ 



file copy of the ledger. A; 



c HBC Unique ■ 



restart. Normally Ihe file is undamaged, 
but it is a pain. Nor is il easy to sec a wav 
the programmers could have gotten n.und 
this. 
The system uses Dinjct Addressing with 

ons for the day book And a 



then 



""' easy to run. There are a 

'■^h nice liHle features. 

I is p„r example, pressing ' at any time you need a back-up copy of the file is 

JS the current operafion with the files because something nasty pets into one of 

amaged and returns you to the Menu, the chains and gives Ihe "Comipled 

lired lo be keyed in, then all the other the last back-up copy and rekey the trans- 

s are disabled. If only one character is actions since thai bme. Tedious but hope- 

c entered then you donot have lo press fully not frequenl. 

jm. If you have entered a full field, T have looked al the HBC package for a 

1 again Return 15 necesMiy. client with a limited budget who has 20(1 

rendr'the mrnufllrecijmmends that sections on the utility programs provided; month. He hales book-keeping, and 

ke a back-up copy of the file before FORMAT- DIRECTORY, DISCCOPV, [hough he does keep the books up - ^ — 



in the . 



LOAD/RUN. A very 

king disc copies which may, I fear, 

until after his first disaster. There is a two- 
page expose of the problems, when on f the 
mainfilc overflows; you need to run the 
statements early to reset the file, then send 
d copy of the discs back lo HBC for them ha 
reformat and copy across. 



useful I 
churning out the slatement.s. The package 



Rnrlmrif Wiffcr is titt Maiagrrol II. 
puirr swlr of Spmr and Pcgirr , 



GEMSOFT 

APPLE, SUPERBRAIN, SWTP. VIDEO GENIE 
From the VideaGsnJe 811:369.00 

Anadei 1670, Paper Tiaer £585. Mic'otiuBi £280, Word Prapasi. 
for JlflloguB. All C'icffi axclusii-a a< UAT. 

GEMSOFT, 27 Chobham Road. 
Woking, Surrey. 
Tel: Woking 22881 
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QUALITY PAGKAGES EX STOCK 
WORDSTAR £240 

SELECTOR III C2 £18° 

Best selling DBMS with CBASIC hooks 

IBM CP/M COMPATIBILITY £110 

3740 Data Eichange with CP/M disks 

CBASIC 2 £70 

EMEnded Disk Basic for Commercial work 


CASH WITH order: PgiP 50p /item (£1 Minimum) 
ADD 1 5% VAT State Computer a Disk size 

Telesystems Ltd 

P,0, BOX 1Z. GT. MISSENDEN BUCKS HP16 9DD 
02406 5314 
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The Software Solution 



Applications Software 

• Nominal Ledger 

• Sales Ledger 

• Purchase Ledger 

• Payroll 

• Incomplela Records 
•Word Processing (Wordstar) 

• Mailing Address 



We all know that a computer 
system Is only as good as the 
software and that much of the 
applications software hitherto 
available tias proved to be ttie 
weak link. Written in Microsoft 
basic for use with CPIM based 
hardware, Interface Software is 
probably the most comprehensive 
and robust application software 
currently available, which really 
will transform your micro- 
computer into an effective 
problem solving tool. 

RecommBnded by Loflitek for the ALTOS microcomputer and Hostronlcs for the f^icromation but of 
course suitable lor any CP/M based machine. 

re details coritact Jim Reid or Sue Archer at: 



• til Basic 5.0 (CP'M) Interpreter^ 

• CBas ic(il)lnterpreter/Compller 

• Fortran BO Compiler 

• Cobol 80 Interpreter/Compiler 

• Pascal 8 (UCDS) Interpreter 

• Z80 Macro Assembler 



M 



INTERFACE SOFTWARE LIMITED, 

100, PARK STREET, 

CAMBERLEY. 

SURREY. 

Telephone (0276) 2798Z 




,, _ . ^— .-..-. andS.W, c..r»»..n..iu |l^ 

9 Tel: Bath fl»2S) 28819 SSn B 
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The Electronic Office 




Word Processors 


David J. Salway 


Dai'id j Sufd'iiv, CEng, M!ProdE, MIDPM isu 








Senbr CmsuUanI with Spinr and Pegler 
















45 and liws in Bedfordshire. After an 
engineering apprenticeship he woiied for 
many ytars in W«rt Sludy and O&M before 




The Word | 


(vfiimrns imvkvd in aimpuling in J96S. He 








hai been lyolh a Si/sffijis Manager and DP 
.Manager and a Coniwltani /i.r (It.' pasi Ihrec 




And 1 










I consuming means of communication 
■• in business; and producing, editing. 




The Machine 


reproducing and storing words on paper 








represents a major part of the adminis- 






t 


tration work of every enterprise. 








For many years now the typewriter lias 








been the machine used to record words on 








paper. This machine is designed to benefit 




3,.-^ 1 ^*-^ ^^™ 




the reader by producing a clean and leg- 








ible document, but for the producer is a 


r 








\ 








v 






A Word Processor is a machine which 








uses the power of a low cost computer 








iitlached to a typewriter to improve the 








efficiency of visually recording words. 








The enormous potential of this develop- 








ment will lead t.1 i new world for the pro- 




^^^^ 


i J 


artic^ wtll dTa'l wkh w'hTtha's so far been 
achieved. Its aim is to: 

■ describe the Word ProccSfj^r, and 




1 


1/ 




\ 




* consider the factors involved in buy- 
ing and installing a Word Processing 


lb"to 


his specialisation hasmade it poss- . 
produce machines at low enough 
be economic for use in an office. 


Why have a word processor? 


system. 


rest to 


It is claimed that productivity in offices 


What la word processing? 


Wo 


id Pioceaning — the applicaiiar of 


has hardly improved in 60 years since the 


The invention of moveable type pript- 






ever, the volume of text has increased 






ging, fdilinK and printing of test. 


many times over and now close on forty 


tion because it made it possible to repro- 






per cent of all work done in the western 


duce a text for the rapid dissemination of 


The 




world Is in the office. The scarcity of 


written words to a wide audience The 
other benefit that is less obvious is that 


called 
ticTvp 


Word Processors were the Automa- 
ewntersde\eloped in the late 1930s 


experienced typists, especially in large 
cities, has inflated wage rates, without a 


becauij? the operation of setting up type i'~ 


^ndd 


nngtht wflneats These machines 
standard ts^t on punched paper 


corresponding increase in productivity. 




stored 




ing spelling errors, rearranging words or 


tape 


allowin,, the msertion of variable 


loying secretarial staff is now very high 


phrases and formatting pages do not 






and may easily add 50% to basic salaries. 






appropnate Magnetic tape soon 


Word Processing aims loi 


are oirfody correct. 


replay 


d punchei paper tape havmg the 


• increase typist productivity, by a fac- 








tor of 2 to 5 depending on the mix of 






work done. 




Select ■"" ■ ■ 




• improve the quality of typed output, 


less ot a problem than the creation of a 






• reduce the level of skill required from 


correct teit in Hie firsl place. A Word Pro 
cesser designed for office work is geared 


X'a 


e to read text hom one memoir, 
nd write to the second memory 


the typist, reducing training costs. 


more to deal with the requircmenfi of 




pnnhng Small magnetic cards 




typesettrng than of piintmg. 


repla. 


ed magnetic tape and this was fol- 








h-, the introduction of the visual 


There are four basic elements commun 


whith a pnnl image can be created and 
manipulated before it is printed. In order 
ti. do this effectively, the machine uses 


d splai unit mto the system proviaing an 


to all Word Processors: 


ITeli 


eof characters up to the display of a 


1. The display unit and input keyboard 
(the workstation) 


computer technology which has, hitherto. 


full A 




2. The internal memory 


been employed in the manipulation of 






3, The text storage media 


signihiant differences between data pro- 


pliers 
and a 


of Word Processors in the UK alone, 
though the machines are based on a 


4. The printer ^^^ muslration above) 


cessing and word processing, so that. 






Those lamiliar with computers vriU 


although data processing computers are 


ther 




immediately recognise these as the same 


used tor word processing, it is more com- 
mon to find specialised microcomputers 


ingtl 


aser must be very careful in choos 
e machine most suited to the h pe of 


elements which form a computer system 
for data processing. Each of these ele- 


incorporated into word processing sys- 


work 


for which it is required 






HARD DESKS: Within the ncs 

years small hard disks are likdy fo n, . 

floppy disks iji dala processing, but their 
size and cost are likely lo keep f h 



behveen woni 
handjustificali 


IS used \o 


provide right 
g, if required. 


All Word Processors are 




ceeds by ptisi 
word or lint lo 
erase key. The 
up, and if insert 


oring the 
ie erased an 

onofolh« 


typing pro- 
ursor at the 
pressing Ihe 
agniph close 


Ihe operator ca 
graph and aul 
when Ihe new 
Other features 


open up tile line or para- 
matieally close up again 
te<t has been inserted. 


• Aulomatic 

• Relocation 


hyphenation 
f paragraph 


in diffcrenl 


.Pa^na,™ 







Word processing 



4 REPORT: Prepare a report for mgn- 
^menin svtttngout the fuidings and con- 

ird ProceBsIng, the type o( (acilitieB 
|uired and the type of systEm — stand 
ne ar shaiFd lugic, Ba»d upon the 
luirements establijhed the report 
analysis and 







SelecUng a ayat«m 

Selecting the best systt 
and should be preceded 

analysis of the work which 

processed on the new equipment.' 



Using the supplier 



g blocks of space so that a 









I Sort facility ti 
names into alp 
I Selecting recon 



survey which shows: 

• What text is processed 
by whom? 

• What do authors of ten 



Sion of Word Ptoces- 
the business, 
tablish the facts by a 



V the hope of ai 
eaich of facts. I 
I throughout Iha 



tent require? 

ind typists need? 

work loads likely 



tn and unique benefits to b 

' ar-s own equipment in particular! 
■, a vendor survey is better than 
II and if the relationship between 






tapplica 



JofW 



withse 



~ 1-.IHIUH; individually" written letters 
All W,.rd Processors can do this and allow 
idocument to be generated by the author 
simpfy indicating to the typist the num- 
ber or alphabetic reference lo standard 
paragraphs held on magnetic media. This 

rowrVTER ACE. rULVlOBO 



Using an Independent consultant 

Consulianta are independent of any 
particular suppliers of Word Processing 



S(B^ 2 DATA COLl^ECTION: Techniques 



*e flc»tii«*flMlicm or othnwhe ol 



■ SeJecting the best supplier. 

* Assisting in the implementation of 
Word Processing and ensuring good 
working practices. 

■ Assisting in the planning of (tie pro- 
cedures, librarian functionB and die- 

• Training both managers and authors 

in word processing tecfiniques to 



tul implementation. 

Cost Juatlllcatlon 

ranging fipm E4,500 to £9,000 per stand 
alone system. A large shared faciJiliescon- 
figuration can cost £70,000 or more. Based 
upon a four year write off of the capital 
i!ost, this indicates an annual charge of 
some £2,000/3,000 p.a. including mainte- 

The productivity of a typist using a 

100% to 500% greater than one using an 
electric typewriter. A city centre secretary 
now commands a salaiy of around £4,000 

ment costs must be added, making the 
total cost at least £7,000 p.a. So longaa the 
workload which can be transferred to the 
Word Pnxessine system would otherwise 
require two ftilltime typists, the invest 

Word proccsting •ystemt 

The following analysis of three possible- 
situadons prowdes an indication of the 
type of installations applicable. (See table) 



Word processing 



Introducing the equipment 

Following the selection of the equip- 
ment, the installation planning phase can 
be started. This will involve: 



author! 



leofm 



ice. The 
vorksta- 



increased output fr 
tion or the impact of shared facilitv sys- 
tems require a review of the existing paper 
flaws throughout the office to ensure that 



Finally, don'l 



! aulhon 



■ Publicising the personnel policy to be 

• Selecting the Word Processing 
operators for training. 

• Preparing the irBtalltion siting. 

• Ordering any special stationery. 

• Tialntngauthorsandsecretarialsl 

Success in installing Word Processing 
equipment required involvement and 
cooperation of all those affected. This is 
never achieved unless those directly 
involved are kept fully briefed on what is 
happening. Keeping staff in the dark will 
generate insecurity leading to lack of 

Wfien selecting suitable operators it is 
essential that the aptitude and enthusiasm 
for new equipment prevails. It is undesir- 
able to recruit new typists with previous 
Word Processing experience, in prefer- 
ence to training your own staff, The Word 
Proccswr has been designed to be used bv 
the normal typist or secretary and all the 
computer jargon, which so bedev 



i! The temptation is to 
e sloppy about original drafting 
rhanges are much easier on the 



the equipment, resulting u 
additional woi^stations v 
really required. 



Future developments 



ransmitters, microfilm and dat; 
ntroducing changes in all office 
in ever increasing pace, 11 is d 
Jredict where these developm 



'""S h 



jungis 
t typists 



■, becoming appar- 
:e of the three tech- 



• Data Processing 

• Electronic Commu 
is taking place and wil 



skilled and get the twst from the equip- 



ingly al 



3urpose-budl eqmpment 

oberunontheirEDP(Elei 
easing) systems and it is ir 
icHve to adopt this apprc 
ising vf ■ 



ich. 



o the need to provide typical data proces- 
iing facilities on their machines, such as 
nathemalical packages and information 
plrieval software, h is now possible to 



LVilhfil 



ising oi 



ofdat. 



linglc. 



«ragraph switching: page i 



Word Processors and eitend the facilities 
of their equipment but the price is not 
likely to fall dramatically. Word Proces- 
sing is available now and, thoughtfully 
installed, will provide real benefits in most 



Business > industry Activilies Britisii Institute 

^^^^^^^^^^^^^^^■^^^^^^^^^^^^^ of iWanagement 



HEWTEGHHOLOGT 
AHD MAHAGEMEHT 

BIM tackles the problems of awareness and action. 



:• hwe (fe BIM >he human appKcaiiDns of X'tn^l^ tendig r^c - irnoT^nly i^s^yZiTfeJI 

o<-r ™^„^ "Sfi^f '^^ f""^- 1' ^"* °' wholesale difficult to obtain. TTtuB, even when good 

stati retiuchons and dislocation are often pavback projects are available, there is the 

to be done to expre^, question of where the initial cash a™es 

)nuc perfomi- In the parallel senes: ROBOTS AND from. The eovemmenl wifl under certain 
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w what help can be eipeclEd 
^^PI^^H| panics invoTved, Intelligent planing will ^^^^^^^_ 

^^ ^^B i* needed to avoid unnecessary disloca- ^^^^^^^M 

|BIM| ::s,s--r "'-"■"— IbimI 

^^^^^^^ ajiupmenl is greater th^n some will a<i. ^^^^^^^ 

® mil, and many are SidnB the question- ^^^^^^^™i 

-Howmuthwllliliosl.„d„ner.canl.,l • 

loexhon, Ihe money?" MICROS - THE REAL from ROVemmenl-and how venmmra™ 

ictionTlir COSTS AND HOW TO FUND THEM lal caSbe lUsed m lie mXl '' 

• jghlem «.k. some ol ih, ,n..w,n (» M, - Some of *e most dis„n,„a,ed»™,le- 

recedented London). ;„ ,i,. r,„ „, .. .. ^-j^i^.i 
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categories corresponding to the followioK ^ - - —^T- 'f^"™ "f nucrocompuler^ - are D.P 

needs: -n™^,.,™?!^^ S,//s, ^...iX^^ speaalists themselves. 
i^AiTisappliaitians: and pToml-b«sfd acKon -tu . ■ advanlagemay be had from using 

CTTie Search l^r Applications") Reoeated I "S COSt Of HOW micrO- nucrocomputets, parti culariy in the data 

^^^J-LS^ """^^ pro^aZe, - procBssor-based equipment K.r^^c^wer'Jr!' '",?'""''"" 
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ly patlidpalive. Their aims are pracHcS - '" *''^ government, so few British ™5- Accordmg to Computer Weeih/, "One 
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THEOFniZEOF^°F^LTUREhasnow j^^" P'™!''"^ ""''^''E i" B^tain appear TWs conference shows the rnapr areas 
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cosily than at first estimation. The cost legraled data and word"™rwe"sin'fi"' '" 
which is to be incurred represents a drain To help non spedalists grasp the bancs 
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"GETTING TO GRIPS WiTH MINI AND 
MICRO COMPUTERS". This 3-day pi 
gramme dejargoniies the subject a: 
helps manageiB form all diadplines u 
deraiand and use computers, A four-d 
Tegdential version is planned for those 
needing greater depth (Next dates; 26/27 
e; 22/23 September - London; 9/10 July 



- Manches 



STUDY MISSIONS-THE OFFICE AND 
FACTORV OF THE FUTURE, will travel to 
the USA and Japan from the Auhjmn, fol- 



and the Eastern United 
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project work in the world. 

Action is Ihe aim of all such activities - 
action by management to speed up the 

The 6naltype of programme is spedfic- 
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ivithin 



I. FIELD WORK TO ■ 



> 2. BRIEFING on Ihe llksly am lot 

> 3. PROJECT WORK ("TIm SmfOi lor 

ctMCkllBta provktod at in* brttHng) 
■ 4. DEBRIEFING worhihop - lo lonnu- 

For detailed bn>chutes on any of these 

the wide range of other programmes offer- 
ed by BIM- contact Mike Stanley, Head of 
Management t>evelopment and Training 
Services, British Institute of Manage- 
ment, Parker 5tr«1, London WC2. Tele- 
phone' 01-4(83456. 















2 (uly at the Kensington Close Hotel, 
Wright's Lane, London W8. MICRO- 
COMPUTERS AND COMMUNICATIONS 
is organised by MCL IFirst Floor South, 
Brettenham Hoijse, Lancaster Place, Lon- 
don WC2E TEN. Tel 01-379 3574) on be- 
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binder. 

Finished in leather-style fobric this low cost 
binder will hold 12 issues of Computer Age. It 
con either stond on your desk where the 
mogoiines can be on hand for easy 
reference, or be tucked away sttiortly on your 
bookshelf. 

At the bargoin price of just £2,95 (Inclusive of 
VAT, postage and packing) you will probably 
want to order more than one to store other 
mogozlnes. But please hurry with your orders 
OS we can only hold a limited stock. 



Age Binder Off«r. 
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jlopmriTl ( FORTRAN 



psiE«tlyvalidciiBcismaiFORTHAN4.thal^ 

brings FORTRAN riehl to the foicfroiii of 
preferred ianguage^ la, manv appliMBons 


the U.K. 

M. Thome, D.Whar 
Cardiff, Science Mall 
Technplogy Centre, 


standard on the TH] -NOVUM pmesso,. 


E>celLenl marks 


handing (induddnglsAMwthjutdmahc 


This amclewa^ sua 
approach and explain 
lernis, of micmcompu 



uage, FORTRAN 7 whi.-h J5 



T.B. Marka, Eckereley, Hicks A Co. 
Borough High Street. London SEI II 



whicli may then be l,sed by simply p 
parmetera, alloMng our prog.amm, 
Oiuldmgtlocl^ techniques, iTiddenta 



The Times enjoyed 
our earlier issues 
Did you? 
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WRITE TO: COMPUTER AGE, 4 VALENTINE 
PLACE, LONDON S.E.I. 
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-SCIENCE OF CAMBRIDGE ZXBO 


ceo 


BASIC 




SHAHP hlZ-SCK 

ZaO, 6-31K RAM, 
BASIC, Assembler, 
graphics 


£520 


■TANOVTRS-BO 

ZS0,4-16KPAMHBK-Level2), 


£400 


Level-2 - small business systems. 




TEXAS INSTBUMEMTS 99/4 

16K RAM, Ewendea BASIC. 
sound generaior, colour graphics, 
aplional speech gyntneslser 

dnmeslitapplicalmns. 


CIDOO 


VECTOR GRAPHICS MZ 

auais'vrioppys(63DK), 
BASIC, COBOL, FORTRAN, 

Business packages. 


^ 


■ZIL0GMCZ1/05 

dual'e"llcpD¥s(600K), 
business packages 





JJ^ Produced and widelyTised in England and U.sX 
COMPLETE BU S[NESSPACKAGE 



INCLUDES EVERYTHING FROM J^VENTOHY TO SALES SUMMARY 

PROMPTS USER AND VALIDATES ENTRIES. MENU DRIVEN 

Bus VER 3.00 ID VER B.OO PET and CP/M 

•PROGRAMS ARE INTEGRATED <^c. „, J... D^SIiess IS ■"■der cor 
- ^" SELECT FUNCTION BY NUMBER 

UT CUSTOMERS STATEMENTS 
■IT SUPPLIER STATEMENTS 
JT AGENT STATEMENTS 






^RA/C PAYABLES 

= R UPDATE ORDERS 

WINE REPORTSALES LEDGE 
illNE REPORT PURCHASE 



PRINT PROFIT/LOSS A/C 
ENDMOMTH MAINTAINANCE 
PRINT CASHFLOW FORECAST 
ENTER PAYROLL NO RFLEASE 
EXIT SYSTEM 



ENTER WHICH ONE? 



-L COUNTRIES CALLERSDNLY BY APPOINTMENT CONTACT TONY LVINTFD n« n.^_ „ 

IB BEOFORO COURT MANSIONS, BEDFORD AVENUE lSnX«^ "" "'*'' "'" 



(value 50 pounds) free with a total systemTurS "^ ' "'"' ' ^'^" ^°^^"> '"PP**" 



, SOFTWARE •SOFTWARE •SOFTWARE 



Q 



BINTERS • PRINTERS • PRINTERS 



SPECIALS • SPECIALS • SPECIALS 



NEW SYSTEM ■ NEW SYSTEM 



I 



.„ * * * ■ SPECIAL INSTITUTION AND UNIVERSITY DISCOUNTS • . . . 

STOCK AND COMING ROUND. fBARCLAYCARD WELCOME OTHERWISE CHEQUE WITH ORDER) 
CONTACT TONY WINTER 01-6368210 """".J 

8» BEDFORD MANSIONS. BEDFORD AVENUE, W.C.). 
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SYSTEMS ON THE HORIZON 



Horizon with 48K and twin D/D 
drives. TVi-912 VDU, 24 x 80, 
protected fields etc. Paper Tiger 
printer, 132 cols, Graphics. 
System complete 
with cables: £2785 



Horizon with 48K and twin quad 

drives. TVI-912 VDU, 24 x 80, 

protected fields etc. Anadex 

DP9500 printer, 200 cps, 132 

cols. 

System complete 

with cables: £3695 



H 



/^ 



Horizon with 64K and twin D/D 
drives. TVI-912 VDU, 24 x 60, 
protected fields etc. NEC Spin- 
writer, letter quality printer. 
System complete 
with cables: £4295 



Horizon with 64K and twin quad 
drives. Wordsmith Video 
System, 40 x 86 chars. NEC Spin- 
writer, letter quality printer. 
System complete 
with cables: £4995 



The North Star Horizon has proved itself to be one of the most reliable, 
low-cost high pefonnance microcomputer systems on the market. These 
features are enhanced by the flexible range of system and application 
software now available. 

ALL NORTH STAR CONFIGURATIONS ARE EX-STOCK. 
ATTRACTIVE DISCOUNTS GIVEN TO DEALERS, OEM'S AND 
EDUCATIONAL ESTABLISHMENTS. 

For further information please write or phone for full pricing details and 
product catalogue. 
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